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NO  GETTING  AWAY  FROM  IT! 


Here’s  the  Army’s  answer  to  a  major  problem  in  U.  S.  defense. 
Hawk,  recently-revealed  missile,  hunts  and  destroys  invading  air¬ 
craft  even  at  tree-top  altitudesl 

Raytheon  radars  of  unique  design  give  Hawk  its  amazing  low-level 
ability  in  the  blind  zone  of  conventional  radars. 

This  aptly  named  16-foot  missile  can  be  launched  from  fixed  installa¬ 
tions  for  the  defense  of  U.  S.  cities.  Highly  mobile.  Hawk  can  also 
travel  with  fast-moving  land  forces  of  the  Army  and  Marine  Corps, 
or  be  transported  by  helicopter  or  plane. 

Raytheon,  with  more  than  a  decade  of  pioneering  in  guided  missiles, 
is  prime  contractor  for  the  complete  Hawk  weapon  system. 


RAYTHEON  MANUFACTURING  COMPANY,  WALTHAM,  MASS 
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I  28'  RADAR 

\  TRACKING  ANTENNA 


60  TELEMETRY 
T  R  A  C  K I  r^MUiTENN  A 


OWERTNG  90  feet  above  the  New  England  countryside  at 
Westford,  Mass.,  this  giant  84'  tracking  antenna  is  part  of  a  new, 
I  long-range  radar  installation  now  studying  problems  in  ballistics 

!  missile  defense. 

j  Equipped  with  an  elevation-azimiith  type  mount  designed 

and  fabricated  in  cooperation  with  M.  I.  T.*s  Lincoln  Laboratory, 
the  big  dish  can  make  a  full  360°  horizontal  sweep  and  has  a 
I  vertical  rotating  c^ability  of  90°.  Like  all  Kennedy  steerable 

j  antennas,  it  features  a  light  weight,  aluminum  dish  supported  by  a 

I  steel  pedestal  mounted  on  a  concrete  base. 

This  kind  of  achievement  in  antenna  design  and  construction 
is  solid  proof  that  Kennedy  is  the  name  to  remember  when  you  are 
I  faced  with  antenna  problems. 


ANTENNA  RaUfPMieNT 
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HALT-  Who  Goes  There? 

This  lonely  DEW  Line  outpost  may  someday  mean  the  difference  between  life  and  death 
for  millions  of  Americans.  It  is  a  sentinel  of  freedom,  probing  the  sky  with  unblinking  eyes, 
ready  to  give  instant  alert  to  our  Air  Defense  Command. 

One  of  history's  most  notable  defense  undertakings,  the  DEW  Line  stretches  3000  miles 
across  the  frozen  north.  Each  radar  site  is  linked  with  others  in  the  chain  through  Lenkurt 
single*sideband  carrier  equipment  which  "channelizes”  voice,  data  and  intercept  command 
signals  for  radio  transmission. 

As  a  leading  specialist  in  telecommunications,  Lenkurt  is  being  called  upon  to  supply  key 
equipment  for  an  increasing  number  of  vital  defense  installations.  Lenkurt's  facilities  are 
uniquely  oriented  to  providing  research,  development  and  precision  production  to  meet 
the  high  standards  and  exacting  needs  of  government  and  military  projects. 
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The  picture  of  the  missile  shown  on  the  cover  was  furnished  through 
the  courtesy  of  the  United  States  Army.  It  is  the  Jupiter  C  which  suc^ 
cessfully  placed  the  Explorer  in  orbit. 


Authors  are  entirely  responsible  for  opinions  expressed  in  articles  appearing  in 
AFCEA  publications,  and  these  opinions  are  not  to  be  construed  as  official  or  refect¬ 
ing  the  views  of  the  Armed  Forces  Communications  and  Electronics  Association. 
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MISSILE  COMPONENTS  Bulova's  infra-red  seeker  cell— the  Sidewinder's 
eye  —  locks  this  missile  on  target;  Bulova  fuzing  systems  do  the  rest. 
Powder-driven  gyros,  timers,  safety-and-arming  systems  and  other  elec¬ 
tronic  and  electro-mechanical  devices,  designed  and  made  by  Bulova, 
play  vital  roles  In  the  Dart,  Talos,  Sparrow...  In  all,  18  key  missiles. 


AUTOMATION  Bulova  R&D  designed  mechanized  plant  and  equipment 
for  Signal  Corps  goal  of  10,000  perfect  quartz'  crystals  per  8  hour  shift 
—with  1/lOth  the  manpower.  From  systems  analysis  through  equipment 
development,  Bulova  engineers  devise  industrial  and  military  faciiities 
for  automatic  production  of  electronic  components  and  ordnance  items. 


/  , 

Bulova  precision  helps  to  solve 

today's  most  challenging  problems 
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Time,  mass,  length... the  age-old  concepts 
man  relies  on  as  he  enters  the  Age  of  Space. 

Time  alone  is  unique.  Its  accurate  mea¬ 
surement  demands  the  highest  order  of 
precision  in  the  design  and  manufacture  of 
electro-mechanical  devices. 

Bulova,  leader  in  measurement  of  time,  has 
become  master  of  the  very  combination  of 
abilities  that  holds  practical  solutions  to 
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the  growing  challenges  of  miniaturization. 

Miniaturized  systems  and  components  by 
Bulova  are  now  working  for  our  nation's 
defense  and  automated  industry.  The  same 
vision  and  experience  tjiat  developed  them 
are  available  to  assist  you... from  concept 
to  reliable  mass  production. 


For  further  information,  write  Department 
G.I.S.-l. 


company 


BULOVA  RESEARCH  AND  DEVELOPMENT  LABORATORIES,  INC. 


BULOVA  PARK  •  JACKSON  HEIGHTS  •  NEW  YORK 


PRECISION  MANUFACTURING  Bulova-bullt  servo  muscles  steer  our 
nation’s  first  ballistic  guided  missile  —  the  Corporal.  When  critical  toler¬ 
ances  demanded  uncompromising  accuracy,  Bulova  solved  tooling  and 
assembly  problems  on  a  crash  basis.  Bulova  experience  and  facilities 
are  unexcelled  where  precision,  reliability  and  capacity  are  vital. 


AIRCRAFT  INSTRUMENTS  Bulova’s  new  Servo  Altimeter  combines 
unsurpassed  sensitivity  and  accuracy  with  direct- reading  tape  presenta¬ 
tion.  Special  pressure  devices  created  by  Bulova  include  transducers  for 
air  data  computers . . .  remote  pressure  sensors  for  weather  stations  and 
airports . . .  climb  and  dive  indicators . . .  and  autopilot  altitude  controls. 
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Looking  for  solutions? 

AMF  has  missile  experience  you  can  use 

•  Building  a  reliable  missile  system  introduces  problems  at  every  step  .  .  .  the 
kind  AMF  solves  dally.  From  drawing  board  to  target,  AMF  Is  constantly 
bridging  the  gap  between  missile  concept  and  performance.  •  This  wealth 
of  experience,  gained  as  a  leading  contributor  to  numerous  major  missile 
programs,  can  produce  the  solution  to  your  particular  problem.  •  For  a  full 
description  of  AMF  engineering  and  production  facilities  In  the  missile  field, 
as  well  as  a  review  of  their  performance,  contact  the  AMF  Defense  Products 
Manager  in  any  of  the  cities  listed  below. 


•  Armament 
•  Ballistics 

•  Radar  Antennas 

•  Guided  Missile 
Support  Equipment 

Auxiliary  Power  Supplies 
•  Control  Systems 


Si 


DEFENSE 

PRODUCTS 


Defanse  Producfs  Croup 

AMERICAN  MACHINE  &  FOUNDRY  COMPANY 

1101  North  Royal  Streot,  Alexandria,  Vd. 


Asbury  Park  •  Atlanta  •  Boston  •  Brooklyn  •  Dallas  •  Dayton  •  Los  Angeles  •  Seattle  •  Tucson  •  Washington,  D.  C. 
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RCA  ELECTRONICS  KEEPS  A  RADAR 
"WEATHER  EYE"ON  YOUR  COMFORT  ON 
THE  GREAT  AIRLINES 


Airlines  equipped  with  RCA  all-weather  radar 
include:  United  Air  Lines  (DC-7  above),  Trans- 
World  Airlines,  American  Airlines,  Continental  Air¬ 
lines,  Pan  American,  Braniff,  CAA,  Air  France,  Cia 
Mexicana,  Swissair,  Sabena,  BOAC,  Iberia,  RAAF, 
Air  India,  Qantas,  Cubana,  Karhumaki,  Real- 
Aerovias,  TCA,  Japan  Air  Lines,  Panair  Do  Brasil, 
Swedish  Nabal  Beard,  Pakistan  Airlines,  SAS,  Thai 
Airways  Ltd.,  Ethiopian  Airlines,  Olympic  Airlines. 


Flying  into  a  starless  night,  the  pilot’s  vi¬ 
sion  may  reach  a  mere  50  yards.  Yet  he 
sees  a  storm  brewing  150  miles  ahead. 

Within  minutes  he  plots  a  slight  change 
in  course  and  flies  a  smooth,  safe  corridor 
throufih  the  weather.  His  passengers  com¬ 
plete  their  trip  in  comfort  and  on  schedule. 

Credit  RCA  Electronics  for  the  “Weather 
Eye’’  radar  that  makes  all  this  possible. 
And  United  Air  Lines’  all-radar  fleet  for 
being  first  (among  24  leading  airlines)  to 


use  this  important  development. 

RCA  has  also  produced  radar  to  guide 
sliips  at  sea,  and  track  man-made  satellites 
through  space.  RCA  pioneered  and  devel¬ 
oped  color  TV,  produced  the  world’s  larg¬ 
est  electronic  computer,  peanut-sized 
transistors  and  much,  much  more. 

Progress  like  this  helps  explain  wliy 
RCA  means  electronics  —  and  ^hy  elec¬ 
tronics  means  a  happier,  healthier,  more 
secure  future  for  you. 


RADIO  CORPORATION  OF  AMERICA 
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Editor* s  Note:  The  following  remarks  by  the  Secretary  of  Commerce 
should  be  of  special  interest  at  this  time  as  they  contain  some  hitherto  un¬ 
available  information  on  the  status  of  science  in  the  U.S.S.R.y  particularly  in 
the  area  of  precision  measurement. 


As  OF  TODAY,  THE  over-all  military 
and  economic  power  of  the  free  world 
is  superior  to  that  of  the  countries 
controlled  by  the  Moscow  slave-mas¬ 
ters.  Some  of  our  own  professional 
calamity  howlers  may  not  think  so. 
But  Moscow  does.  Nevertheless,  the 
cold  facts  about  Communist  plans 
and  Communist  progress  bluntly  warn 
that  unless  we  do  everything  neces¬ 
sary  to  hold  our  lead,  we  could  fall 
behind. 

Amazing  Strength  of  American 
Economy 

The  United  States  starts  this  year’s 
economic  competition  from  a  posi¬ 
tion  of  massive  strength  —  never 
equalled  by  any  other  nation  in  the 
entire  history  of  the  world. 

Our  amazing  country  with  little 
more  than  six  percent  of  the  world’s 
population  and  less  than  seven  per¬ 
cent  of  its  land  area  produces  and 
consumes  over  one  third  of  the 
world’s  goods  and  services. 

Our  standard  of  living  is  four  times 
higher  than  at  the  beginning  of  the 
20th  century  and  seven  times  higher 
than  the  world’s  average  today.  In 
1900.  each  American  had  working 
for  him  through  machinery  the  force 
of  two  horsepower;  today,  more  than 
ten  horsepower. 

Research  and  development — which 
did  not  figure  much  before  1920 — is 
creating  new  forces,  hew  products, 
new  processes,  new  services,  new  in¬ 
dustries  and  new  jobs.  The  total 
research  expenditure  for  the  Nation 
right  now  is  estimated  up  to  $9  bil¬ 
lion  per  year  with  Government  pay¬ 
ing  half  the  cost. 

The  growth  of  this  over-all  invest¬ 
ment  since  1940  has  been  more  than 
ninefold.  This  year,  the  Administra¬ 
tion  will  recommend  a  stepped-up 
program  for  Government. 

Let  no  American  in  a  moment  of 
ignorance  or  jitters  underestimate 


the  vast  strength  and  gigantic  poten¬ 
tial  of  our  industrial  base.  The  total 
value  of  goods  and  services  produced 
by  the  United  States  in  1956  ap¬ 
proaches  twice  the  total  produced  by 
the  three  next  highest  nations.  Surely 
that  fact  alone  ought  to  wipe  out 
some  of  the  recent  inferiority  com¬ 
plex  which  seems  to  have  been  devel¬ 
oping  in  this  country. 

But  a  point  to  recognize  is  that 
Soviet  production  is  nearly  50  per¬ 
cent  larger  than  the  combined  output 
of  Germany  and  Britain — Europe’s 
pre-war  leaders.  It  is  second  only  to 
that  of  the  United  States.  And 
Khrushchev  not  only  boasts  that  he 
intends  to  close  the  gap,  but  has  some 
figures  which  tend  to  prove  the  point. 

Recently  he  stated:  “We  declare 
war  upon  you — excuse  me  for  using 
such  an  expression — in  the  peaceful 
field  of  trade. 

“We  declare  war.  We  will  win 
over  the  United  States.  The  threat 
to  the  United  States  is  not  the  ICBM, 
but  in  the  field  of  peaceful  produc¬ 
tion.  We  are  relentless  in  this  and 
will  prove  the  superiority  of  our 
system.” 

Communists  Copy  Americans 
Industrial  Methods 

Let’s  never  forget  that  the  modern 
industrialization  of  the  Kaiser’s  (and 
later  of  Hitler’s)  military  alliance 
gave  the  dictators  almost  enough 
power  to  win  both  the  first  and  sec¬ 
ond  World  Wars.  Not  until  America’s 
industrial  pressure  was  felt  did  vic¬ 
tory  swing  to  the  Allies. 

Modern  Communists  learned  a  les¬ 
son  from  those  two  close  races.  They 
have  adopted  our  keen  interest  in 
technologv,  copied  our  mass  produc¬ 
tion  and,  like  us,  have  placed  great 
emphasis  on  heavy  industry.  Because 
the  Kremlin  controls  the  Russian  peo¬ 
ple.  it  can  concentrate  swiftly  on  a 
single  goal  in  a  given  time  limit. 


on. .. 
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The  Soviet  rulers  have  many 
grounds  beyond  military  and  diplo¬ 
matic  requirements  which  impel  their 
forced-draft  industrialization.  One 
little  known  reason  is  a  setback  in 
population  growth  from  war  losses 
such  as  battlefield  casualties,  excess 
civilian  deaths  and  lower  births. 
This  amounts  all  together  to  more 
than  30  million. 

Starting  this  year,  the  number  of 
16-year-olds  entering  the  labor  force 
will  drop  sharply.  Hence,  Moscow 
is  looking  more  and  more  to  ad¬ 
vanced  technology,  mechanization  and 
automation  to  make  up  the  manpow¬ 
er  gap. 

We  have  clear  evidence  of  Soviet 
proficiency  in  atom  bombs,  ballistic 
missiles  and  sputniks.  We  also  ob¬ 
serve  plenty  of  signs  of  growing  eco¬ 
nomic  muscle. 

Soviet  Move  to  Strengthen 
Economy 

One  new  aspect  of  their  latest  eco¬ 
nomic  drive  is  their  recognition  of 
the  close  relationship  between  the 
measurement  sciences  and  technolog¬ 
ical  development  of  industry. 

A  tremendous  “crash”  program  is 
underwav  to  beat  us  in  that  field. 

{Continued  on  page  48) 


7 


I 


Tln\  is  OIK*  of  a  series  of  ads  on  the  tc’eliniea 
icti\ities  of  tlu*  Department  of  Defense 


U,S,  Navy  Photo 


The  world's  largest  centrifuge  for  humans,  at  Johnsville  NADC,  is  capable  of  producing  40  times  the  force  of  gravity.  Flight 
surgeons  and  engineers  con  ride  within  the  "cockpit”  at  the  end  of  a  50  foot  arm. 


scientists  carrying  out  their  experimental  missions. 
There  are  eight  laboratory  groups  at  Johnsville,  spe¬ 
cializing  in  computation;  aircraft  armament;  systems 
for  drones,  missiles  and  other  special  aircraft;  aviation 
medicine;  air  warfare  research;  aeronautical  instru¬ 
mentation;  aero  electronics;  and  experimental  pho¬ 
tography,  a  field  unto  itself. 

Many  unusual  facilities  are  available  to  Johnsville’s 
scientific  staff  of  over  2,200  people.  In  addition  to 
equipment  such  as  the  giant  centrifuge  illustrated, 
the  center  has  one  of  the  world’s  largest  analog  com¬ 
puters  —  the  TYPHOON  —  which  can  handle  an 
infinite  variety  of  engineering  and  aerodynamic  prob¬ 
lems.  Johnsville  has  a  fabrication  shop  capable  of 
manufacturing  anything  from  a  delicate  instrument 
to  a  complete  aircraft.  Huge  cold  chambers  are  avail¬ 
able  to  test  equipment  for  use  under  conditions  such 
as  those  encountered  in  Operation  Deepfreeze,  cur¬ 
rently  underway  in  the  Antarctic.  Johnsville  is  cooper¬ 
ating  closely  in  the  Geophysical  Year  —  as  well  as 
turning  out  a  wide  variety  of  scientific  developments 
for  BuAer,  the  fleet,  and  Navy  contractors. 


Located  in  historic  Bucks  County,  just  north  of  Phila¬ 
delphia,  the  Johnsville  NADC  is  carrying  out  a  multi¬ 
tude  of  scientific  tasks  designed  to  keep  our  Navy’s 
air  arm  second  to  none.  Johnsv  ille,  the  Navy’s  largest 
aeronautical  research  and  developmental  activity,  de¬ 
veloped  the  radar  early-warning  systems  for  planes 
now  cruising  above  the  oceans  bordering  the  United 
States.  Tremendous  studies  have  been  made  at  this 
center  in  airborne  anti-submarine  detection  systems, 
and  Johnsville  scientists  developed  the  first  mock-up 
of  a  vertical  take-off  fighter. 

The  NADC  Aeronautical  Instruments  Laboratory 
at  Johnsville  is  engaged  in  development  and  evalua¬ 
tion  for  the  Army-Navy  Instrumentation  Program, 
and  was  first  to  develop  the  automatic  artificial  stabil¬ 
ity  control  for  rotary  wing  aircraft.  Other  NADC 
projects  include  high-speed  low-level  cameras  .  .  . 
techniques  for  underwater  launching  of  guided  mis¬ 
siles  .  .  .  and  radio  controlled  drone  planes  carrying 
bombs,  used  so  effectively  against  the  enemy  in  Korea. 

This  defense  center  covers  over  750  acres,  includ¬ 
ing  a  Naval  Air  Station  which  provides  aircraft  for 
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It  is  rather  ridiculous  to  ques¬ 
tion  the  “coming  of  age”  of  the  elec¬ 
tronic  industry  in  view  of  its  tre¬ 
mendous  growth  and  the  importance 
of  its  accomplishments  to  date.  But 
I  believe  it  would  be  enlightening 
and  instructive  to  indulge  in  a  little 
critical  self-analysis  to  see  where  we 
can  expect  our  industry  to  add  to  its 
stature  and  to  its  maturity  in  the  im¬ 
mediate  future. 

We  need  not  look  far  to  find  great 
areas  in  which  the  modern  world  is 
placing  on  our  industry  demands 
which  we  have  fallen  far  short  of 
fulfilling.  The  sheer  numbers  in  pop¬ 
ulation  assure  continually  increasing 
needs  for  advances  in  electronics 
from  society  and  civilization.  The 
l^.  S.  population  reached  170  million 
in  February  1957.  The  Bureau  of  the 
Census  predicts  206.9  million  in  the 
U.  S.  bv  1975.  UN  estimate  of  world 
population  in  1950  was  2406  million. 
In  1956  it  was  reported  as  2700  mil¬ 
lion. 

More  and  more  of  these  people 
want  and  need  to  communicate  with 
each  other.  Their  economic  and  so¬ 
cial  interdependence,  which  is  stead¬ 
ily  increasing,  creates  new^  needs  for 
communication.  In  communications 
of  all  kinds  there  is  a  seemingly  un¬ 
limited  urgent  demand  for  more 
channels  everywhere  wdth  the  limit 
set  only  by  cost,  and  in  some  cases 
by  quality  and  accuracy.  Without 
deprecating  in  any  way  the  marvelous 
accomplishments  of  our  present  com¬ 
munication  systems,  it  is  obvious  that 
if  we  can  reduce  cost  and  improve 
accuracy  there  is  no  visible  limit  to 
the  amount  of  communication  capa¬ 
bility  which  the  complex  modern 
world  will  demand  and  absorb. 

The  blizzard  of  paper  work  is  the 
task  of  a  sizeable  proportion  of  the 
population — the  so-called  “white  col¬ 
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lar”  worker — still  awaits  an  “office 
revolution”  comparable  to  the  indus¬ 
trial  revolution  which  started  with 
the  introduction  of  power  machinery 
and  automatic  processes  in  our  fac¬ 
tories.  The  benefits  to  be  derived 
from  electronic  automation — the  sorf 
of  thing  we  now  call  “data  process¬ 
ing”  and  the  like — will  certainly  be 
nearly  as  sweeping  as  those  which 
have  come  from  the  change  in  the 
tools  of  production.  Adequate  con¬ 
trol  of  production  and  distribution 
will  have  far-reaching  effects.  The 
key  here  again  is  cost  reduction,  and 
it  is  up  to  the  electronics  industry  to 
find  a  way  to  bring  the  “magic  brain” 
within  the  economic  reach  of  the 
ordinary  factory,  office  and  store. 

Our  much  vaunted  “jet  age”  of 
aviation,  having  crossed  the  sonic  bar¬ 
rier,  is  now  blocked  by  a  new  traffic 
barrier.  So  far,  electronics  has  not 
come  forth  with  an  adequate  air  traf¬ 
fic  control  system  which  will  permit 
the  full  realization  of  the  potentials  of 
our  sister  industry.  Much  progress 
has  been  made,  but  if  we  are  honest 
with  ourselves,  we  can  only  say  that 
so  far  we  haven’t  come  through  with 
our  part  of  the  job. 

Of  course,  in  national  defense  the 
role  of  electronics  embracing  such 
things  as  guidance,  control,  naviga¬ 
tion,  detection  and  communication 
has  increased  in  importance  ap¬ 
proaching  that  of  nuclear  weapons 
themselves.  More  on  this  in  a  minute, 
but  I  mention  it  now  as  one  of  our 
well  known  unfulfilled  tasks.  ‘ 

I  will  leave  it  to  those  of  you  who 
are  associated  with  the  consumer  ' 
goods  fields  to  fill  in  the  outlined  of 
jobs  to  be  done  in  these  areas.  There 
are  many  other  areas — I  wish  only 
to  make  the  point  that  in  spite  of  the 
spectacular  accomplishments  of  elec¬ 
tronics  to  date,  we  have  much  to  do 


to  keep  pace  with  the  demands  of  our 
world. 

How’  can  we  grow  into  this  man- 
sized  job  even  more  effectively  than 
we  have  at  present?  It  is  helpful  in 
attempting  to  answer  this  question  to 
compare  our  industry  with  another 
which  is  older  and  surely  more  ma¬ 
ture,  the  chemical  industry.  As  an  ob¬ 
server  on  the  outside  of  the  methods 
and  policies  of  the  chemical  industry, 
here  are  some  things  from  the  man¬ 
agement  viewpoint  which  might  help 
us. 

First  of  all,  let  us  compare  what 
appears  to  be  a  typical  attitude  of 
the  chemical  industry’s  management 
toward  pure  and  applied  research 
with  that  of  the  electronics  industry. 
Chemical  manufacturing  started  with 
the  ancient  alchemists  and  apothe¬ 
caries,  and  the  development  of  the 
chemical  industry  over  the  years  has 
been  based  upon  an  intimate  working 
relationship  with  the  basic  sciences. 
Today  the  laboratory  is  such  an  in¬ 
tegral  part  of  the  industry  that  it  is 
accepted  without  much  fanfare  or 
publicity.  Not  onlv  do  the  chemical 
plants  maintain  a  high  level  of  basic 
research,  but  they  also  have  a  close 
working  relationship  developed  over 
the  years  with  university  laboratories, 
medical  research  laboratories.  Gov¬ 
ernment  institutions,  and  similar  or¬ 
ganizations.  The  management  of  a 
progressive  chemical  company  pre¬ 
sumably  has  gone  a  long  way  toward 
solving  the  problem  of  how  to  work 
with  the  scientist  and  how  to  encour¬ 
age  him  to  make  available  the  new 
knowledge  which  will  lead  to  new 
kinds  of  production. 

The  same  situation  obtains  in  the 
electronics  industry  to  a  degree,  but 
have  we  gone  far  enough?  The  elec¬ 
tronics  industry  is  popularly  sup- 
(Continued  on  page  14) 
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Not  too  many  decades  ago,  as 
a  boy  in  Mississippi,  I  would  lie 
awake  in  bed  at  night  and  dream  of 
flying  airplanes.  Later  when  I  won 
my  wings  as  a  Second  Lieutenant, 
this  youthful  fantasy  became  a 
strange  but  wonderful  reality.  In 
the  years  that  have  followed,  how¬ 
ever,  I  have  learned  that  the  airplane 
and  the  “airpower”  of  which  it  is  a 
part  is  not  just  Air  Force  pilots,  air¬ 
crews,  or  technicians;  nor  is  it  just 
radar  nets,  bases  scattered  through¬ 
out  the  world  or  complex  machines 
and  weapons — although  these  are  im¬ 
portant  parts  of  it.  Airpower  is  the 
whole  vast  complex  of  our  Nation’s 
air  industry  —  basic  scientific  re¬ 
search,  aeronautical  development,  air¬ 
craft  manufacturing,  communications 
and  electronic  systems,  physics  and 
nuclear  physics,  chemistry,  solid-state 
physics,  mathematics,  commercial 
aviation  and  all  the  pieces  which 
when  fitted  together  make  up  air¬ 
power. 

The  Air  Force  Office  of  Scientific 
Research,  an  organization  of  the 
USAF  Air  Research  and  Development 
Command,  is  vitally  interested  in  one 
piece  of  this  complex — scientific  re¬ 
search.  Research  in  the  basic  sciences 
directed  toward  fundamental,  theo¬ 
retical  or  experimental  investigation 
to  increase  man’s  knowledge  and  un¬ 
derstanding  oi  the  natural  world. 
Naturally,  this  research  is  orientated 
toward  Air  Force  functional  inter¬ 
ests  but,  and  I  believe  this  is  most 
important,  the  American  defense 
structure  is  so  complex  and  vast  in 
scope  of  operation  that  any  major 
scientific  discovery  is  of  interest  not 
only  to  the  Air  Force  but  to  all  the 
Armed  Services  and  the  entire  re¬ 
search  and  development  community 
at  large. 

Speaking  of  research,  I  would  like 
to  say  a  few  words  about  the  AFOSR 


research  program.  The  capability  to 
carry  out  our  research  mission  is  rep¬ 
resented  by  scientists  working  in  some 
250  laboratories  throughout  the  free 
world,  in  universities,  in  industry,  in 
foundations,  and  in  Government  agen¬ 
cies  under  approximately  650  re¬ 
search  contracts  awarded  by  our  or¬ 
ganization. 

At  this  point,  I  would  be  remiss  if 
I  did  not  briefly  mention  some  of  the 
present-day  accomplishments  of  jn- 
vestigators  in  the  field  of  electronics 
and  communications  which  are  of 
considerable  interest  to  the  Air  Force. 
For  example,  the  recent  discovery  of 
the  solid-state  MASER  (microwave 
amplification  by  stimulated  emission 
of  radiation)  principle  has  provided 
us  with  the  possibility  of  doubling 
the  sensitivity  of  radar.  In  this  re¬ 
gard,  the  use  of  components  having 
noise  figures  equivalent  to  the  order 
of  10  degrees  absolute  opens  an  en- 
tirelv  new  field  of  thinking  for  the 
electronics  engineer.  We  are  most  de¬ 
sirous  of  encouraging  further  investi¬ 
gation  of  MASER  as  fast  as  possible 
with  a  view  toward  exploitation  of 
the  obvious  advantages  and  explora¬ 
tion  of  the  new  horizons  that  this 
principle  has  opened  to  us. 

Transistors  and  Antennas 

The  transistors  which  have  been 
developed  permit  a  more  efficient 
switching  element  for  computers  and 
the  use  of  ferrites  as  non-reciprocal 
elements  in  antennas  provides  new 
concepts  in  the  use  of  antennas  and, 
as  a  gyrator,  permits  entirely  new 
devices  for  handling  signals  in  radar 
and  communication  eauipment. 

Space  will  not  permit  me  to  men¬ 
tion  many  of  the  contributions  by  a 
number  of  university  investigators 
who  have  contracts  with  our  oiianb 
zation  in  the  same  general  fiefd  of 
research,  so  I  shall  emphasize  only  a 


few  of  the  efforts  which  I  believe  tend 
to  form  a  bridge  between  our  respec¬ 
tive  interests. 

One  such  area  of  effort  involves 
circuit  analysis  and  synthesis,  par¬ 
ticularly  sampled  data  systems.  These 
are  receiving  a  great  deal  of  research 
attention  under  AFOSR  sponsorship 
both  at  Columbia  University  under 
Professors  Ragazzini,  Zadeh  and  oth¬ 
ers,  and  at  the  University  of  Cali¬ 
fornia  under  Professor  Jury.  Indus¬ 
try  is  making  rapid  use  of  sampled 
data  techniques  to  optimize  system 
performance  where  many  complex 
operations  take  place.  ^  Since  this  is 
based  on  fairly  rigorous  mathemati¬ 
cal  analysis,  it  is  much  better  than 
cut-and-try  procedures  which  merely 
approximate  the  optimum  results.  I’m 
pleased  to  find  numerous  articles  in 
recent  publications  arising  out  of  this 
very  useful  area  of  research. 

A  second  area  of  mutual  interest 
that  I  want  to  mention  is  the  genera¬ 
tion  and  use  of  frequencies  in  the 
millimeter  wave-length  region.  Con¬ 
siderable  progress  has  been  made 
both  by  universities  and  industry  in 
the  development  of  millimeter  wave 
sources  down  to  about  3  millimeters 
or  a  frequency  of  the  order  of  100,000 
megacycles.  These  extremely  high 
frequencies  have  almost  optical  prop¬ 
erties  which  provide  such  important 
advantages  as  high  gain,  highly  di¬ 
rectional  antennas  of  small  size,  and 
also  large  bandwidth.  Since  there  is 
appreciable  atmospheric  attenuation 
at  these  high  frequencies,  short  range 
“secure”  communication  and  radar 
systems  are  obvious  uses. 

The  present  AFOSR  effort  is  di¬ 
rected  to  lowering  the  wave  length 
even  more  into  the  sub-millimeter  re¬ 
gion.  Research  on  such  sub-milli¬ 
meter  sources  is  being  conducted  for 
us  at  Ohio  State  Universitv  by  Pro- 
(Continued  on  page  13) 
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Flying  has  been  made  safer  and  flights  more  regular  by  the  weather  information 
service  which  the  Civil  Aeronautics  Administration  is  continually  expanding 
and  improving  to  keep  pace  with  the  growth  of  aviation. 

An  area  of  great  meteorological  importance  is  Alaska.  Detailed  observations  there 
are  of  incalculable  value  in  helping  predict  weather  in  much  of  the  United  States. 
To  link  its  weather  stations  throughout  Alaska,  the  CAA  has  commissioned  REL 
to  develop  an  ultra-reliable  VHF  communication  system.  It  is  to  connect  with 
White  Alice,  the  giant  military  and  civil  Alaska  communication  system,  whose 
tropo  scatter  radio  equipment  was  also  designed  and  manufactured  by  REL. 

To  meet— and  exceed— the  special  requirements,  REL  has  drawn  upon  its 
unparalleled  experience  in  developing  tropo  scatter  equipment.  Improvements 
newly  devised  by  REL  for  White  Alice  and  other  scatter  systems  are  now  being 
applied  for  the  first  time  to  line-of-sight  communication. 

The  same  imagination  and  resources  which  are  setting  new  standards  in  this  field 
are  also  available  for  the  solution  of  your  specialized  radio  problems. 
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Teamwork  and  Research 

{Continued  from  page  11) 

fessors  Boone,  Mueller  and  Thurston; 
at  the  University  of  Illinois  by  Pro¬ 
fessor  Coleman,  and  at  Oxford  by 
Professor  Motz.  Associated  with  the 
generation  problem  is  the  problem  of 
coupling  and  transmission  which  is 
being  investigated  by  Professor  Fel¬ 
lers  at  the  University  of  South  Caro¬ 
lina. 

Low  Frequency  Propagation 

Another  area  of  interest  is  that  of 
low  frequency  propagation,  one  ex¬ 
ample  of  which  is  the  work  on  the 
so  called  “whistler”  mode  of  propaga¬ 
tion  supported  by  AFOSR  at  Stan¬ 
ford  University  under  Professor  Helli- 
well.  I  believe  its  significance  as  a 
possible  tool  to  probe  into  space  be¬ 
yond  the  ionosphere  and  throw  new 
light  on  some  very  unusual  transmis¬ 
sion  phenomena  makes  it  worthy  of 
mention.  It  appears  that  in  this  trans¬ 
mission  mode,  the  signals  are  not  re¬ 
flected  by  the  ionospheric  layer  in  the 
usual  way  but  travel  thousands  of 
miles  out  into  space  and  back  along 
lines  of  the  earth’s  magnetic  field.  If 
this  supposition  proves  to  be  correct, 
then  the  space  beyond  our  atmos¬ 
phere  is  not  as  empty  as  we  thought 
since  a  certain  minimum  ionization 
density  is  required  to  support  such 
propagation. 

A  further  area  of  mutual  interest 
somewhat  related  to  the  extraordinary 
propagation  phenomena  just  men¬ 
tioned  is  that  of  radio  astronomy, 
especially  studies  of  solar  radiation  in 
the  microwave  frequency  spectrum. 
If  you  are  wondering  why  the  Air 
Force  has  an  interest  in  solar  phe¬ 
nomena,  I  need  only  point  out  that 
the  sun’s  radiation  is  the  chief  cause 
of  atmospheric  as  well  as  ionospheric 
disturbances  which  seriously  affect 
radar  and  communications.  Informa¬ 
tion  is  urgently  needed  on  the  basic 
causes  of  sunspots,  flares,  corona 
emission  and  solar  magnetic  fields. 
Associated  with  the  sunspots  are  gi¬ 
gantic  magnetic  fields  and  violent  so¬ 
lar  flares  which  extend  for  millions 
of  miles  into  space,  disrupting  radio 
communication  and  playing  havoc 
with  the  earth’s  magnetism. 

In  order  to  obtain  more  precise 
data  on  these  unusual  solar  events, 
AFOSR  is  supporting,  research  by 
Professor  Bracewell  at  Stanford  Uni¬ 
versity  who  is  now  completing  an 
exceptionally  large  spectroheligraph 
which  will  provide  new  and  more  ex¬ 
act  data  on  solar  phenomena.  Like 
the  “whistler”  propagation  work.  Pro¬ 
fessor  Bracewell’s  efforts  are  also 
closely  coordinated  with  the  extensive 


solar  readings  being  taken  by  IGY 
scientists  throughout  the  world. 

I  could  dwell  on  many  more  areas 
in  which  there  is  a  common  interest.  I 
am  tempted  to  emphasize  meteor  burst 
communication,  new  microwave  de¬ 
vices  and  the  very  new  amplifiers 
and  oscillators  which  are  based  on 
molecular  amplification  or  on  quan¬ 
tum  mechanical  transitions.  All  of 
these  are  important  to  the  Air  Force 
and  I  am  sure  they  are  equally  im¬ 
portant  to  you — our  contractors.  As 
new  trends  develop  and  new  discov¬ 
eries  are  made  by  our  scientists.  Air 
Force  research  will  go  hand  in  hand 
with  your  efforts.  Our  common  ob¬ 
jective  must  be  to  re-enforce  apd 
strengthen  our  search  for  new  knowl¬ 
edge  and  the  technical  application  of 
this  knowledge  to  our  weapon  systems. 
We  must  face  this  clearly  from  the 
standpoint  of  both  the  critical  world 
situation  and  the  stiffening  competi¬ 
tion  from  the  Soviet  Union. 

A  fundamental  research  program 
which  embraces  the  scientific  com¬ 
munity  of  the  Free  World  and  one 
oriented  toward  Air  Force  functional 
interests  provides  a  hard-core  of  sci¬ 
entists  from  universities  and  industry 
alike  who  are  on  the  alert  to  main¬ 
tain  the  Air  Force’s  lead  in  our  sci¬ 
entific  position  and  who  can,  along 
with  us,  at  the  appropriate  time, 
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quickly  recognize  and  exploit  scien¬ 
tific  discoveries  toward  new  and  sig¬ 
nificant  military  applications. 

I  believe  one  of  the  most  important 
jobs  to  be  done  in  research  and  de¬ 
velopment  today  is  that  of  integrating 
research  workers  into  a  team  with  the 
common  objective  of  insuring  that 
our  military  forces  are  second  to  none 
in  technological  perfection.  I  do  not 
wish,  however,  to  underestimate,  nor 
do  I  overlook,  the  importance  of  the 
peaceful  non-military  advances  in  in¬ 
dustry,  national  economy  and  the  sci¬ 
ences  that  will  surely  result  from  such 
team  effort. 

From  a  national  viewpoint  we  must 
keep  our  eyes  on  the  enemy  at  all 
times  in  order  to  know  his  intentions 
and  we  must  keep  our  scientific  minds 
active  to  surpass  him  in  technical 
“know-how”  and  the  understanding 
of  natural  law.  This  can  only  be  ac¬ 
complished  through  sound,  dynamic, 
and  effective  programs  in  fundamen¬ 
tal  research  and  military  intelligence. 

In  closing,  let  me  say  that  my  child¬ 
hood  dreams  have  been  replaced  by 
a  vision  of  the  Air  Force  of  the  future, 
one  which  is  in  the  laboratories  today 
and  one  which  I  sincerely  believe  will 
play  a  major  part  in  providing  the 
ultimate  means  for  the  maintenance 
of  world  peace. 
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Model  121-A-1  Linear-Logarithmic  .  4,800 
Model  121-A-2  Linear-Square  Root  .  4,800 
Model  121  -A-3  Linear-Logarithmic- 

Square  Root .  5,600 
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Will  the  Electronics  Industry 
Come  of  Age?  {Cont.  from  page  9) 

posed  to  epitomize  the  fruits  of  re¬ 
search.  But  actually,  is  not  the  over¬ 
whelming  percentage  of  our  so-called 
R  &  D  devoted  to  the  ingenious  con¬ 
trivance  of  new  hardware,  principal¬ 
ly  by  rearranging  our  old  building 
blocks,  with  little  emphasis  on  the 
search  for  basically  new  building 
blocks  and  techniques?  A  striking 
example  of  a  major  step  forward 
which  was  accomplished  by  resorting 
to  the  basic  sciences  is  the  transistor 
which  is  now  being  followed  by  a 
whole  host  of  new  solid-state  devices. 
The  example  of  transistor  develop¬ 
ment  should  encourage  us  to  dig 
deeply  for  basically  new  things  and 
new  knowledge  at  the  same  time  that 
we  continue  our  well  developed  facil¬ 
ity  for  bringing  out  ingenious  hard¬ 
ware.  Part  of  our  difficulty,  I  believe, 
is  that  it  is  so  easy  to  contrive  some 
new  product  merely  by  the  use  of  a 
soldering  iron  that  .we  become  fas¬ 
cinated  with  the  rearrangement  of 
old  building  blocks  and  overlook  the 
possibility  of  finding  new  ones. 

We  can  also  ask  if  we  have  the  best 
working  relationship  with  the  uni¬ 
versity  research  worker.  Has  not 
electronics  management  been  too  pre¬ 
occupied  with  the  competition  for 


recruiting  graduates,  possibly  at  the 
expense  oi  supporting  and  expanding 
the  contribution  whicn  can  be  made  to 
useful  basic  knowledge  in  the  univer¬ 
sity  laboratory?  It  is  my  opinion 
that  many  chemical  companies  have 
worked  out  over  the  years  a  more 
fruitful  relationship  with  universities 
than  we  have.  Part  of  the  problem, 
of  course,  results  from  the  fact  that 
many  universities  have  accepted  spon¬ 
sorship  for  programs  which  are  really 
more  in  the  nature  of  engineering 
hardware  than  in  the  nature  of  re¬ 
search,  simply  because  such  sponsor¬ 
ship  is  easier  to  obtain.  An  industry 
can  exert  some  leadership  here  since 
the  engineering  jobs  should  be  done 
more  effectively  in  industry  than  can 
they  be  done  in  the  schools.  But  the 
schools  need  encouragement  and  tan¬ 
gible  assistance  from  industry  to 
realize  their  full  potential  in  basic 
research. 

The  next  point  of  comparison  be¬ 
tween  the  two  industries  is  the  extent 
of  capital  investment  made  to  exploit 
a  new  product  or  processes.  It  is  well 
known  that  many  chemical  industries 
spend  tremendous  sums  of  money  to 
build  elaborate  plants  to  implement 
the  results  of  their  research  in  terms 
of  quantity  production  at  the  lowest 
feasible  cost.  This  is  not  alone  the 


result  of  large  scale  demand  or  even 
because  the  big  chemical  companies 
are  so  well  heeled  that  they  can  afford 
to  make  large  capital  investment.  The 
important  element  is  that  manage¬ 
ment  has  seen  fit  to  do  such  a  fine 
job  of  research  and  development  that 
they  have  the  confidence  and  courage 
to  venture  a  large  investment  on  the 
validity  of  their  R  &  D.  Thus,  it  must 
be  an  attitude  of  mind  which  leads 
to  long  range  thinking  in  research 
and  willingness  to  trust  the  findings 
of  the  research  worker. 

Of  course,  we  have  similarities  to 
this  same  situation  in  electronics. 
But  have  we  gone  far  enough?  After 
all,  the  basic  production  tool  in  the 
electronics  plant  is  still  the  soldering 
iron.  We  talk  of  more  effective  pro¬ 
duction  machines,  but  so  far — except 
in  the  component  plants — we  haven’t 
gone  much  farther  than  substituting 
the  deep  soldered  printed  board  for 
hand  soldering.  Similarly,  many  of 
our  designs  are  so  ephemeral  that 
we  hesitate  to  use  other  than  general 
purpose  or  temporary  tooling.  We 
are  inclined  to  ascribe  this  reluctance 
to  institute  drastic  changes  in  pro¬ 
duction  equipment  to  the  rapid  prog¬ 
ress  of  the  art.  In  view  of  the  big 
demands  which  are  facing  us  for 
electronic  products,  perhaps  in  some 


save  time  and  money...  ship  via 


Left — Alwac,  electronic  digital  computer,  loads  uncrafed 
into  padded  van  at  manufacturer's  West  Coast  plant. 

Right — North  American's  fast,  safe  service — door-to-door — 
has  customer's  unit  in  operation  ahead  of  schedule. 


DOOR-TO-DOOR  DELIVERY  ...  UNCRATED  ...  HIGH-VALUE  PRODUCTS  ...  EXHIBIT  DISPLAYS 
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instances  we  would  do  well  to  think 
farther  ahead  and  progress  by  bigger 
jumps  at  less  frequent  intervals.  Ihen 
we  would  be  justified  in  calling  for  a 
larger  capital  investment  than  just 
tools  for  production  in  order  that  we 
might  have  a  better  and  less  costly 
product. 

Still  another  difference  exists  be¬ 
tween  our  industry  and  that  of  many 
others,  including  the  chemical  indus¬ 
try,  in  that  a  very  large  proportion 
of  the  R  &  D  effort  in  other  than 
consumer-goods  areas  has  been  de¬ 
voted  to  Government  sponsored  mili¬ 
tary  development.  This  has  become 
so  much  the  pattern  that  it  may  have 
affected  adversely  our  ability  for  lead¬ 
ership  up  to  the  present  time.  No 
company  in  its  right  mind  would 
undertake  the  development  of  the 
more  exotic  types  of  military  elec¬ 
tronics  such  as  those  having  to  do 
with  detection,  missile  guidance, 
countermeasures,  and  similar  devel¬ 
opments,  because  of  the  heavy  invest¬ 
ment  required  and  the  uncertainty  of 
recovering  this  investment  through 
production.  On  the  other  hand,  there 
are  many  types  of  military  require¬ 
ments  which  differ  from  civilian  re¬ 
quirements  in  a  very  minor  degree, 
as  for  example  communication  equip¬ 
ment.  Here  1  believe  it  behooves  in¬ 


dustry  to  attempt  to  demonstrate  to 
the  military  services  that  it  is  willing 
and  capable  of  developing  this  com¬ 
munication  equipment  on  its  own 
initiative,  certainly  to  a  larger  degree 
than  it  has  in  the  past.  To  some  ex¬ 
tent,  the  military  procurement  agen¬ 
cies  have  resisted  efforts  in  this  direc¬ 
tion.  Probably,  this  resistance  stems 
largely  from  habit  formed  during 
times  past  when  military  and  civilian 
requirements  were  much  more  di¬ 
vergent.  There  is  reason  to  believe 
that  industry  could  demonstrate  eas¬ 
ily  that  much  military  R  &  D  could 
be  accomplished  within  the  frame¬ 
work  of  unsponsored  private  enter¬ 
prise  and  competition  at  lower  cost 
and  with  an  accelerated  rate  of  de¬ 
velopment.  By  comparison,  the  chem¬ 
ical  industry  has  had  many  signifi¬ 
cant  developments  stemming  entirely 
from  its  own  unsponsored  research 
and  development.  It  is  true  that  the 
chemical  industry  has  built  and  op¬ 
erated  large  Government  owned  plants 
for  major  military  projects,  but  it 
does  not  appear  that  the  industry  has 
waited  to  be  led  by  the  hand.  Our 
industry  has  a  very  real  obligation 
for  leadership  in  the  solution  of  prob¬ 
lems  of  defense.  Just. see  what  highly 
significant  effects  could  be  obtained 
with  relatively  small  improvements  in 


reliability  and  maintainability  of  elec¬ 
tronic  equipment.  Sound  planning  of 
all  of  our  research  is  essential.  Sound 
planning  is  the  first — though  not  the 
only — requirement  for  success  in  re¬ 
search.  Planning  of  research  must  be 
a  top  management  responsibility,  and 
just  here  is  precisely  where  appropri¬ 
ate  and  effective  leadership  can  be 
exerted.  Such  leadership  will  attest 
to  our  maturity. 

This  critical  self-analysis  represents 
my  thoughts  about  how  and  where 
we  can  manifest  the  evidences  of 
coming  of  age.  I  suppose  the  clinician 
would  say  you  are  not  only  kind  in 
permitting  this  self-criticism,  but 
healthy  as  well.  Because  there  is 
nothing  fundamentally  or  insur¬ 
mountably  wrong  when  we  can  en¬ 
gage  in  self-criticism. 

In  my  opinion,  though  I’ve  in¬ 
dulged  in  criticism,  our  industry  has 
shown  a  disposition  to  leadership 
and  there  are  many  evidences  of  re¬ 
sponsibility.  And  these  two  char¬ 
acteristics  are  most  important  in  en¬ 
abling  us  to  attain  the  maturity  of 
coming  of  age.  The  future  is  assured, 
and  the  significant  social  contribu¬ 
tions  by  electronics  will  be  made. 
I’m  glad  to  be  a  part  of  the  elec¬ 
tronics  industry. 
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BASIC  RESEARCH 


by  Dr.  Guy  Suits,  Vice  President  &  Director  of  Research,  General  Electric  Co. 


★  ★  ★ 


Since  the  appearance  of  the  Sput¬ 
niks,  basic  research  has  suddenly  be¬ 
come  a  public  issue.  It  is  regarded 
as  providing  a  kind  of  antidote  for 
all  sputniks,  past  or  future,  in  a  man¬ 
ner  that  is  not  entirely  clear.  Two 
important  issues  surrounding  basic 
research  appear  to  be:  first,  what  is 
it?  and  second,  ivhat  does  it  have  to 
do  with  national  defense? 

What  is  basic  research? 

Most  definitions  try  to  imply  a 
motivation — or  lack  of  it — for  per¬ 
forming  the  research.  Thus  it  be¬ 
comes  easy  to  say  that  basic  research 
is  “looking  for  new  scientific  knowl¬ 
edge  without  knowing  what  it  will 
be  used  for.” 

Actually,  this  is  not  a  bad  answer 
if  you  are  talking  about  the  way 
many  good  scientists  visualize  their 
work.  Much  of  our  technological 
progress  is  based  on  scientific  dis¬ 
coveries  by  men  who  never  visualized 
what  the  “practical  result”  of  their 
work  would  be.  Their  motivation 
was  simply  an  intense  curiosity  about 
nature. 

Although  the  satisfaction  of  curios- 
itv  about  the  world  in  which  we  live 
provides  a  tremendous  human  drive 
for  scientific  progress,  the  sponsor 
or  the  supporter  of  the  research  — 
whether  government  or  industry — 
should  have  a  purpose  which  is  ex¬ 
pressed  ultimately  in  terms  of  human 
welfare.  In  industrial  research  we 
seek  new’  knowledge  of  nature  as  a 
foundation  for  new^  technology  which 
will  lead  to  new  goods  and  services. 
We  regard  this  activity  as  a  very  im¬ 
portant  source  of  future  industrial 
progress  and  growth  not  only  bene¬ 
fiting  jhe  sponsor  but  bringing  bene¬ 
fits  to  people  everywhere. 

Since  curiosity  provides  ample  mo- 
tivatiorl  for  the  scientist  but  is  not  a 
sufficient  motive  for  the  supporter  of 
research,  the  question  of  “why  you  do 
it”  tends  only  to  confuse  the  defini¬ 


tion  of  basic  research.  What  is  im¬ 
portant,  to  the  scientist  and  to  his 
sponsor,  is  the  search  for  new  knowl¬ 
edge  and  understanding  of  nature. 

Thus,  in  simplest  terms:  basic  re- 
search  is  the  process  of  learning  neiv 
scientific  knowledge. 

What  does  basic  research  have  to 
do  with  the  national  defense? 

New’  industrial  technology  is  be¬ 
coming  a  progressively  more  impor¬ 
tant  source  of  innovation  in  products, 
services  and  manufacturing  methods. 
Since  new’  or  improved  technology 
usually  oi^iginates  in  new^  scientific 
facts  which  come  from  basic  re¬ 
search,  this  activity  is  an  important 
source  of  competition.  Without  it, 
business  may  fail  or  lose  position. 

A  similar  competitive  drive  ex¬ 
plains  the  importance  of  basic  re¬ 
search  to  the  defense  establishment. 
All  of  the  modern  weapons  in  the 
arsenal  of  defense  depend  upon  tech¬ 
nology.  some  of  it  exceedingly  com¬ 
plex  and  all  of  it  subject  to  rapid  ob¬ 
solescence  as  a  result  of  new^  scientific 
discovery.  The  time  is  long  since 
past  when  new  weapons  originated  in 
the  blacksmith  shops.  They  will  to  an 
increasing  extent  originate  in  basic 
science  research  programs,  and  we 
must  be  certain  that  no  political  com¬ 
petitor  forges  ahead  of  us  in  re¬ 
search.  To  permit  this  to  happen 
could  be  a  fatal  mistake. 

The  Five  ‘‘Sputniks^^ 

That  this  is  a  real  possibility  is 
indicated  by  the  Sputniks  —  all  five 
of  them.  I  list  five  “Sputniks”  be¬ 
cause  five  very  significant  Soviet 
events  have  raised  clear  warning 
flags  that  this  competitor  is  rapidly 
forging  ahead,  scientifically  and  tech¬ 
nically.  These  events  have  been: 

(1)  the  detection  in  1949  of  the 
first  Soviet  atomic  bomb,  much 
earlier  than  anyone  predicted; 


(2)  the  announcement  in  1953 
of  their  first  hydrogen  bomb; 

(3)  the  gradual  realization,  around 
1955,  of  the  fact  and  its  basic  impor¬ 
tance  that  tremendous  programs  of 
Soviet  technical  education  and  scien¬ 
tific  research  existed; 

(4)  the  recent  achievement  of  the 
first  successful  satellite; 

(5)  the  recent  successful  launch¬ 
ing  of  a  1000-pound  satellite  into  its 
orbit. 

Events  (4)  and  (5)  I  regard  as 
flying  blessings  with  silver  linings 
because  they  have  finallv  shocked 
public  consciousness  into  a  feeling 
of  impending  doom.  Because  of  them 
we  are  now  engaged  in  a  critical  ex¬ 
amination  and  appraisal  of  our  whole 
national  posture  on  science  and  tech¬ 
nology.  To  do  so  thoughtfully  re¬ 
quires  a  study  of  not  one  but  all  of 
the  aspects  of  our  dilejimia  which  in 
aggregate  add  up  to  the  problem  qf 
national  survival  in  a  scientific  age. 

In  Retrospect 

We  must  start  our  inquiry  far  back 
in  the  educational  system  and  carry 
it  through  the  whole  range  of  activi¬ 
ties  up  to  and  including  the  final 
utilization  of  the  results  of  new  scien¬ 
tific  progress.  At  almost  every  point 
in  this  chain  of  events,  there  are  out¬ 
standing  opportunities  for  improving 
the  performance  and  efficiency  of  our 
effort.  We  do  not,  for  example,  except 
by  accident,  detect  technical  aptitudes 
in  our  young  students.  How  many 
potential  Langmuirs  and  Einsteins 
have  been  lost  to  science  no  one  will 
ever  know\  If  we  did  detect  these 
aptitudes  we  w^ouldn’t  know  what  to 
do  about  them,  for  our  technical  sub¬ 
jects  are  taught  wdth  so  much  apology 
and  so  little  inspiration  that  only  the 
hardiest  enthusiasts  among  our  stu¬ 
dents  survive  the  ordeal. 

(Continued  on  page  30) 
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•TACTICAL  AIR  NAVIGAT  0% 


TACAN-VORTAC  distance 


and  azimuth  indicators 


TACAN-VORTAC 
Beacon  Simulator 


Airborne  TACAN-VORTAC 


Receiver/T  ransmitter 


m 


TACAN-VORTAC 
Cockpit  control  panel 


TACAN  is  the  most  advanced  aircraft  navigation  system  yet 


developed ..  .and  Hoffman  makes  the  complete  airborne  portion  of 


the  TACAN-VORTAC  systems.  Hoffman  has  also  produced  the 


highly  efficient  H  LI-103  Beacon  Simulator  for  bench-testing 


airborne  TACAN-VORTAC  units.  Other  navigational 


equipment  under  development  Includes  long  range  airborne 


radar  direction  finding  and  automatic  dead  reckoning  systems. 


In  navigation,  as  in  advanced  research,  development 


and  production  of  military  and  commercial  electronics. 


exciting  things  continue  to  happen  at  Hoffman. 

HOFFMAN  LABORATORIES  DIVISION/  3740  South  Grand  Avenue,  Los  Angeles  7,  California 

Research,  Development  &  Production  •  Weapons  Systems  •  Radar 
Communications  •  Electronic  Counter  Measures  •  Navigation  •  Missile  Support  Equipment 

Semiconductor  Applications  -  Electro-Mechanical  Equipment 


Significant  new  developments  at  Hoffman  have  created  important  positions  for  scientists  and  engineers  of  high  calibre.  Please  address  inquiries  to  Chief  Engineer. 
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TELEVISION 


SERVICE  OF 


by  Cyril  M.  Braum 
Joint  Council 
on 

Educational  Television 


The  potential  uses  of  television 
in  education  were  foreseen  by  many 
educators  years  ago  and,  during 
FCC  hearings  on  television  alloca¬ 
tion  matters,  they  requested  that 
some  TV  channel  assignments  be  re¬ 
served  for  noncommercial  educational 
use  (as  FM  channels  had  previously 
been  reserved).  When  the  FCC 
adopted  new  rules  and  a  revised  TV 
allocation  plan  in  1952,  242  assign¬ 
ments  or  approximately  12%  of  the 
total  were  reserved.  One  third  of 
these  were  VHF  and  two  thirds,  UHF ; 
the  number  has  since  been  increased 
to  256,  the  VHF-UHF  ratio  remain¬ 
ing  the  same.  This  reservation  policy 
of  the  FCC  has  been  correctly  called 
a  parallel  to  the  Morrill  Act  of  1859 
which  made  available  tracts  of  land 
in  the  public  domain  and  led  to  the 
development  of  a  nation-wide  system 
of  land-grant  educational  institutions. 

Interest  in  building  educational  tele¬ 
vision  (ETV)  stations  began  prompt¬ 
ly  and  the  first,  KUHT  in  Houston, 
Texas,  went  on  the  air  in  1953.  Despite 
the  high  cost  of  television  stations, 
construction  has  gone  steadily  for¬ 
ward.  January  1958  finds  30  ETV 
stations  on  the  air,  from  Boston  to 
San  Francisco,  from  Seattle  to  Miami 
and  Puerto  Rico,  serving  areas  with 
a  total  population  of  more  than  50 
million.  Alabama  uses  a  state-wide 
ETV  network  of  tliree  transmitters  to 
reach  approximately  80%  of  its  pop¬ 
ulation.  By  the  end  of  1958,  about 
40  ETV  stations  will  be  on  the  air. 
In  several  dozen  other  communities 
throughout  the  U.S.,  planning  is  well 
under  way. 

In  many  cases,  ETV  stations  are 
of  the  community  type,  licensed  to 
nonprofit  corporations  created  espe¬ 
cially  for  this  purpose,  including  edu¬ 
cational,  cultural  and  civic  organiza¬ 
tions.  In  some  instances,  stations  are 


licensed  to  individual  universities 
and  school  systems,  and  usually  other 
schools  or  community  groups  partici¬ 
pate  in  station  programming  and  op¬ 
eration.  Sometimes,  state  agencies  or 
television  commissions  are  the  licen¬ 
sees. 

Financial  support  has  come  from 
many  sources.  It  has  been  provided 
by  state  legislatures,  institutions  of 
higher  learning,  boards  of  education 
and  municipal  governments;  assist¬ 
ance  on  a  ^matching  basis  has  been 
given  by  the  Fund  for  Adult  Educa¬ 
tion,  an  independent  agency  estab¬ 
lished  by  the  Ford  Foundation; 
equipment,  funds  and  counsel  have 
been  provided  by  commercial  broad¬ 
casters,  and  contributions  have  been 
given  by  business  and  by  the  public. 
Thousands  of  volunteers  have  assisted 
greatly  in  station  planning,  organiza¬ 
tion  and  operation. 

All  but  six  of  the  presently  operat¬ 
ing  stations  are  on  VHF  channels, 
and  the  only  ETV  station  that  has 
ceased  operation  was  a  UHF  station 
in  Los  Angeles — a  seven  VHF  station 
area  with  no  other  UHF  service. 
Most  of  the  reserved  VHF  channels 
in  large  cities  either  are  in  use  or 
will  be  in  the  near  future.  Manv 
major  cities,  however,  have  only  UHF 
channels  available  for  educational 
broadcasting,  and  the  present  prob¬ 
lems  of  UHF  must  be  faced.  Educa¬ 
tional  interests  are  active  in  the  work 
of  the  Television  Allocations  Study 
Organization,  looking  toward  a 
healthier  UHF  service  for  both  edu¬ 
cational  and  commercial  TV.  The 
UHF  ETV  stations  now  operating 
are  generally  in  areas  having  no  other 
UHF  service  and  the  circulation 
problem  is  difficult.  Much  of  the 
programming  of  these  stations  con¬ 
sists  of  in-school  teaching,  with  pro¬ 
gramming  for  the  public  increasing 


gradually  with  UHF  conversion.  In 
Cincinnati,  for  example,  where  sta¬ 
tion  WCET  alone  is  on  UHF,  this 
pattern  is  being  followed.  About 
85%  of  the  150,000  students  in  the 
WCET  viewing  area  attend  the  250 
schools  that  are  UHF  equipped,  and 
the  approximately  20,000  UHF  sets 
now  in  the  area  indicate  the  increas¬ 
ing  interest  of  the  general  public. 

Programs  being  provided  by  ETV 
stations  include  telecourses  and  other 
informational  material  at  the  adult 
level,  in-school  instruction,  children’s 
programs  and  those  directed  toward 
adult  leisure  and  civic  participation. 
The  range  of  program  material  is 
virtually  without  limit,  and  awards 
given  for  many  programs  are  a  trib¬ 
ute  to  their  quality.  Most  popular 
categories  in  adult  programming  con¬ 
cern  music,  literature  and  philosophy^ 
and  science  and  industrv.  Much  basic 
programming  is  provided  for  ETV 
stations  bv  the  Educational  Television 
and  Radio  Center  at  Ann  Arbor, 
Michigan.  The  Center  contracts  for 
the  production  of  program  material 
by  ETV  stations  and  others,  provid¬ 
ing  programs  on  kinescopes  and 
films  and  featuring  great  teachers  and 
artistic  performers  who  would  not 
otherwise  be  available  to  local  sta¬ 
tions.  Currently,  the  Center  provides 
7V2  hours  of  programs  per  week, 
most  of  which  are  kinescopes  pro¬ 
duced  by  ETV  stations. 

A  recent  survey  indicated  that  the 
proportion  of  live  programming  by 
ETV  stations  was  58%  t  kinescope 
material,  24%,  and  film,  18%.  The 
average  program  schedule  is  over  30 
hours  per  week,  and  at  some  of  the 
older  stations  it  is  much  more.  The 
Pittsburgh  station,  WOED,  broad¬ 
casts  83  hours  per  week  and  WQED 
has  requested  the  assignment  of  a 
UHF  channel  in  addition  to  its  pres- 
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ent  VHF  channel.  Both  channels 
would  be  used  to  program  classroom 
instruction  throughout  the  school 
day.  Presently  the  station  sends  sev¬ 
en  programs  daily  to  350  classrooms 
in  58  school  districts,  together  with 
22  parochial  and  2  private  schools,  in 
7  counties  in  western  Pennsylvania. 

Closed  circuit  TV  for  instruction 
has  received  increasing  attention.  Well 
over  100  educational  institutions  are 
now  using  or  experimenting  with  it. 
Studies  made  at  many  colleges  and 
universities,  covering  a  wide  variety 
of  subjects  and  courses  and  carefully 
compared  with  control  groups,  indi¬ 
cate  that  student  achievement  by  TV 
teaching  is  almost  invariably  as  good 
and  is  sometimes  better  than  by  con¬ 
ventional  instruction.  High  schools 
and  elementary  schools  are  also  ex¬ 
ploring  closed  circuit  TV  and  early 
reports  also  are  favorable.  By  far 
the  largest  experiment  in  closed  cir¬ 
cuit  TV  is  at  Hagerstown,  Maryland, 
where  12,000  students  in  23  schools 
now  receive  instruction  over  closed 
circuit  TV.  Studio  facilities  provide 
for  as  many  as  six  simultaneous  pro¬ 
grams  transmitted  on  conventional 
TV  channels  over  the  coaxial  cable. 
In  the  fall  of  1958,  all  48  schools  in 
Washington  County,  with  18,000  stu¬ 
dents,  will  be  included  in  the  system. 
Manufacturers  are  supplying  equip¬ 
ment  for  this  project,  the  local  tele¬ 
phone  company  is  furnishing  the  ca¬ 
ble  facilities  and  the  Ford  Founda¬ 
tion’s  Fund  for  the  Advancement  of 
Education  is  giving  financial  support. 

The  Southern  Regional  Education 
Board,  an  agency  formed  by  16  states 
from  Delaware  to  Texas  for  the  pur¬ 
pose  of  making  better  use  of  colleges 
and  universities  by  sharing  resources 
for  professional,  technical  and  gradu¬ 
ate  education,  is  considering  the  es¬ 
tablishment  of  a  large  microwave 
network.  It  would  link  309  educa¬ 
tional  institutions  of  higher  learning 
in  the  region,  using  six  circuits  over 
much  of  the  proposed  10,400-mile 
network.  Since  such  privately-owned 
microwave  facilities  are  not  now 
licensed,  the  SREB  and  other  educa¬ 
tional  interests  have  petitioned  the 
FCC  to  amend  the  rules. 

Summing  up,  in  five  years  ETV 
has  become  a  well-established,  signifi¬ 
cant  part  of  the  educational  process. 
Administrators  and  teachers  are  turn¬ 
ing  to  TV  for  improving  instruction 
and  for  assistance  in  solving  teaching 
problems  and  needs.  Skepticism  and 
doubt  are  disappearing.  As  so  well 
evnressed  bv  Dr.  W.  R.  G.  Baker, 
“The  use  of  television  in  education  is 
controversial  mainlv  to  those  who 
have  never  seen  it  in  operation.” 


Editorial 

February  is  a 
month  of  histori- 
c  a  1  importance. 
Historically,  it 
dates  the  an¬ 
nouncement  of 
“Explorer”  being 
successfu  lly 
placed  in  orbit; 
it  bridges  a  gap 
from  Washing¬ 
ton’s  struggle  for 
independence  to  Lincoln’s  desire  for 
unified  Government.  Traditionally,  it 
should  cement  our  past  memories 
with  our  aims  and  our  objectives  of 
the  present.  The  patriotism  which 
inspired  our  people,  during  the  days 
of  the  American  Revolution,  remains 
a  symbol  for  tomorrow’s  freedom. 
Once  again,  the  liberty  bell  rings  out 
for  a  unity  of  effort  and  a  sound 
course  of  direction  if  all  free  nations 
under  God  are  to  enjoy  the  peace 
which  we  so  much  desire.  To  pre¬ 
serve  this  peace,  we  must  strengthen 
our  spiritual  thinking,  utilize  our 
political  wisdom  wisely,  and  strive  for 
the  establishment  of  an  economic 
freedom  of  choice  for  the  individual. 
After  all,  economic  freedom  of  choice 
is  the  basic  foundation  of  our  free  en¬ 
terprise  system.  It  is-a  system  founded 
on  democratic  principles  as  we  rec¬ 
ognize  them,  instead  of  a  policy  of 
dictatorial  compulsion.  In  these  days 
when  international  propaganda  causes 
no  end  of  concern  and  brings  about 
entirely  too  much  self-imposed  frus¬ 
tration,  we  can  consider  ourselves 
quite  privileged  to  enjoy,  among  other 
freedoms,  the  right  of  self-expression. 
In  exercising  this  Constitutional  right, 
we  are  prone  on  many  occasions  to 
criticize  unjustly.  Now  is  the  time  to 
speak  out  constructively  for  it  is  our 
responsibility  to  assist  our  Govern¬ 
mental  officials  to  the  best  of  our 
ability  so  that  they  may  resolve  the 
weighty  problems  which  confront 
them  and  which  are  inherent  in-  a 
position  of  world  leadership.-  Only 
in  this  way  can  we  solve  tomorrow’s 
problems  and  reach  a  meaningful  con¬ 
clusion.  The  blueprints  of  oui*  present 
position  in  world  affairs  must  be  es¬ 
tablished  today  if  we  are  to  enjoy 
the  heritage  of  peace  which  has  been 
handed  down  to  us.  The  proclama¬ 
tions  of  an  earlier  era  which  were 
indelibly  imprinted  on  the  minds  of 
men  by  the  liberty  bells  must  be  heard 
again.  Our  aims  and  objectives — 
where  we  stand,  where  we  are  going — 
should  be  recorded  before  the  world. 
Any  deviation  from  our  policy  and 
any  interference  with  it  from  aggres¬ 
sor  nations  is  a  matter  which  should 
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be  laid  before  the  World  Court.  In 
this  way,  responsibilities  for  inter¬ 
ference  with  the  preservation  of  peace 
can  be  established.  It  is  only  sensible 
to  think  that  no  one  wants  to  endure 
the  devastations  which  would  accom¬ 
pany  another  world  war.  Yet  the 
advancements  being  made  by  aggres¬ 
sor  nations  in  the  fields  of  science 
and  education,  in  the  infiltration  of 
underdeveloped  countries,  and  in  the 
suppression  of  people  through  propa¬ 
ganda  devices  add  up  to  victories 
which  could  very  well  lead  to  a  degree 
of  defeat  for  western  civilization.  To 
overcome  this  trend,  consideration 
must  be  given  to  the  intensification 
of  our  efforts  in  the  field  of  psycho¬ 
logical  warfare.  The  time  for  com¬ 
placency  has  long  since  passed  if  we 
Americans  are  to  h^lp  ourselves  as 
well  as  other  nations  in  maintaining 
the  peace.  We  must  be  prepared  to 
make  reasonable  sacrifices.  By  so  do¬ 
ing,  we  can  ring  the  bell  of  liberty 
for  freedom  and  enduring  peace.  In 
working  for  the  economic  freedom  of 
choice  for  the  individual,  let  us  also 
recall  the  words  of  George  Washing¬ 
ton  when  he  said,  “To  be  prepared 
for  war  is  one  of  the  most  effectual 
means  of  preserving  peace.” 


UP' TO 
2500  WATTS 


SOLVE  YOUR  POWER  CONVERSION  PROBLEM! 


With  Kato’s  wide  range  of  input  and  out¬ 
put  voltages,  there  is  a  Rotary  Converter 
Unit  to  solve  most  any  power  conversion 
problem.  More  than  50  Models  with  combina¬ 
tions  ranging  from  12  to  230  volts  D.C. 
input,  either  115  or  230  volts  output.  150 
to  2500  watts.  3600  and  1800  rpm. 
MANUFACTURERS  OF  A  COMPLETE  LINE 
OF  GENERATORS  —  MOTOR  GENERATOR 
SETS  AND  CONVERTORS! 

Write  For  Folder! 

Builders  Of  Fine  Rotating  Eleetrical  Machinery  Si  nee  1928 
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When  the  (1.  S.  Army  moves  up 
Kleinschmidt  is  in  the  van 


Kleinschmidt  page  printers  and  reperforator  teietypewriters^ceive  and  transmit 
teieprinted  communications  wherever  a  truck  can  roll. 


As  division  headquarters  advances  in  the  field,  it  is 
imperative  that  communications  with  outlying  units 
be  maintained  without  interruption.  Kleinschmidt 
teletypewriters  and  related  equipment,  installed  In 
a  U.  S.  Army  cargo  truck  and  transmitting  by  radio, 
provide  a  message  center  that  meets  every  demand 
of  mobility  and  dependable  two-way  communica¬ 
tions.  These  Kleinschmidt  units,  developed  in  co¬ 
operation  with  the  U.  S.  Army  Signal  Corps,  furnish  ~ 


sender  and  recipient  with  an  identical  teieprinted 
original,  eliminating  misinterpretation  and  speed¬ 
ing  the  required  action. 

Research  and  development  of  .  equipment  for 
transmitting  and  receiving  printed  communica¬ 
tions  has  been  a  continuing  project  at  Kleinschmidt 
for  almost  60  years.  This  unparalleled  store  of 
experience,  now  joined  with  that  of  Smith-Corona 
Ine,  holds  promise  of  immeasurable  new  advances 
In  electronic  communications.  ^ 


KLEINSCHMIDT  LABORATORIES,  INC. 

PIONEER  IN  TELEPRINTED  COMMUNICATIONS  EQUIPMENT 
A  SUBSIDIARY  OF  SMITH-CORONA  INC  •  DEERFIELD.  ILLINOIS 
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GOVERNMENT  TESTS  NEW  MATERIALS  WITH  CONFISCATED  GEM  The  National  Bureau  of  Standards 
is  using  a  7^/^  carat  "flawless”  emerald-cut  diamond  taken  from  a  smuggler  for  testing 
space  age  materials.  A  minute  hole  drilled  through  the  costly  jewel  makes  an  ideal 
chamber  for  testing  materials  under  great  heat  and  stress  at  pressures  as  great  as 
450,000  pounds  to  the  square  inch.  The  Bureau  said^  that  the  diamond  creates  condi¬ 
tions  "that  simulate  the  extraordinary  heat  and  pressure  that  attend  an  atomic 
explosion  or  launching  of  a  guided  missile." 

FIRST  PAY-TV  APPLICATION  FILED  AT  FCC  The  applicant,  Philadelphia  Broadcasting  Co., 
Inc.,  operator  of  UHF  station  WSES,  Philadelphia,  plans  to  use  the  system  developed 
by  Skiatron  Electronics  &  TV  Co.  Under  this  system,  non-subscribers  would  receive 
the  same  events  on  their  TV  sets  as  subscribers,  but  the  former  would  only  get  dis¬ 
torted  reception.  Subscribers  would  have  a  card  "key,"  used  for  billing  purposes,  to 
decode  the  distortion.  The  charge  for  home  services  would  be  $30  annually  for  basic 
sporting  events  and  $1  for  each  special  program — all  commercial-free  telecasts.  No 
final  FCC  action  will  be  taken  on  any  applications  until  March  1. 

TRANSFER  OF  ANCHORAGE  COMMUNICATION  FACILITIES  Management  and  operation  of  the 
Anchorage  communication  facilities  of  the  Army’s  world-wide  communication  system  has 
been  transferred  to  the  Commanding  General',  United  States  Army  Alaska,  from  the  Com¬ 
mander,  U.  S.  Army  Alaska  Communications  System.  This  transfer  is  in  accordance 
with  Department  of  the  Army  policy  to  place  strategic  communications  under  the  con¬ 
trol  of  the  appropriate  Army  commander.  On  its  completion,  the  primary  mission  of 
the  U.  S.  Army  Alaska  Communication  System  will  be  to  provide  public  offering  type 
communications. 

DEFENSE  AND  COMMERCE  DEPARTMENTS’  NEW  AGREEMENT  The  Deputy  Secretary  of  Defense 
Donald  A.  Quarles  and  Secretary  of  Commerce  Sinclair  Weeks,  signed  an  agreement  in 
January  relating  to  the  joint  use  of  certain  facilities  by  the  two  Departments. 

While  it  is  clear,  that  effective  air  traffic  control  and  air  defense  systems  must 
each  normally  maintain  their  separate  identities,  individual  functional  integrity 
and  separate  management ,  it  is  becoming  increasingly  clear  that  here  are  certain 
basic  similarities  in  the  processes  essential  to  an  effective  operations  of  both 
systems.  "The  objective  of  the  agreement  is  avoidance  of  duplicating  facilities, 
equipment,  and  overlapping  functions;  increased  capability  of  each . function,  and 
an  air  traffic  control  system  functionally  compatible  with  the  Nation’s  defense 
facilities  in  peace  and  war." 

CONTRACTS ;  ARMY ;  Western  Electric  Co.,  additional  services  and  materials  to  con¬ 
tinue  the  study  of  the  entire  military  communication  problem,  $320,000;  General 
Electric  Co.,  digital  computation  facility  operation,  $1,118,084;  Cornell  Aeronauti¬ 
cal  Lab.,  development  of  combat  surveillance  methods ,, $1 , 500, 000.  NAVY ;  Westing- 
house  Electric  Corp. ,  reactor  compartment  components  for  the  nuclear-powered 
aircraft  carrier  (CVAN),  $46,050,000;  Lockheed  Missile  Systems  Division,  POLARIS 
Development  Facility,  $3,000,000;  Motorola,  Inc.,  microwave  radar  relay  terminal 
system, $306, 602.  AIR  FORCE;  Hughes  Aircraft  Co.*,  advanced  versions  of  FALCON  guided 
missile,  $19,278,275;  Crosley  Div. ,  Avco  Mfg.  Corp.,  fire  control  systems, 

$1,000,000;  Amnhenol  Electronics  Corp.,  miniaturized  multi-contact  connectors, 
$211,368.  0THER_:  CAA_:  Collins  Radio  Comnany,  microwave  link  installations  to  be 
used  in  a  long-range  radar  program,  $3,302,947;  Texas  Instruments,  Inc.,  14  airport 
surveillance  radar  systems,  $4,691,000. 

—  INDUSTRY  — 

WORLD'S  FIRST  TRULY  PORTABLE  TV  SET  A  fullv  transistorized  and  battery  operated  TV 
set  has  been  introduced  by  Motorola,  Inc.  The  set,  a  full  14-inch  over-all  diagonal 
model,  consumes  only  12  watts  of  power  per  hour,  in  contrast  to  the  minimum  of  105 
watts  consumed  by  present-day  sets,  and  employs  31  Motorola-developed  transistors 
driven  by  two  nickel-cadmium  batteries.  Estimates  at  this  time  indicate  that  such 
a  set  could  be  marketed  at  a  practical  price  around  1960. 
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JOINT  EFFORT  ON  DATA  PROCESSING  MACHINE  TRANSISTORS  Texas  Instruments,  Incorporated, 
has  signed  an  agreement  with  International  Business  Machines  Corporation  under  which 
both  companies  will  work  together  in  the  area  of  transistors  for  data  processing 
machines.  The  agreement  is  expected  to  expedite  progress  in  the  areas  of  interest 
of  both  companies  through  the  exchange  of  technical  information  pertaining  to  tran¬ 
sistors.  Each  company  will  protect  the  confidential  nature  of  the  information 
exchanged  between  them. 

READING  HANDWRITTEN  NUMERALS  An  experimental  device  the  size  of  a  portable  type¬ 
writer  that  can  read  handwritten  numerals  or  identify  numerals  as  they  are  being 
written  has  been  demonstrated  by  Bell  Telephone  Laboratories.  A  writing  surface  is 
provided  on  which  there  are  2  guide  dots,  one  above  the  other,  as  reference  points, 
with  seven  sensitized  lines  extending  radially  from  these  2  dots.  Numerals  are  recog¬ 
nized  by  the  machine,  depending  on  which  lines  are  crossed.  The  inventor,  Tom  L. 
Dimond  of  the  Systems  Engineering  Department,  said  that  with  some  modifications  the 
equipment  could  also  be  used  to  read  handwritten  letters. 

X-RAYS  AMONG  LATEST  POLICE  IDENTIFICATION  TECHNIQUES  Cigarettes  found  at  the  scene 
of  a  crime  can  be  identified  and  can  lead  to  a  criminal,  not  only  by  Sherlock  Holmes' 
time-tested  brand-identification  method,  but  by  determining  paper  characteristics 
through  "soft"  x-ray  analysis.  This  was  one  of  the  techniques  revealed  to  law 
enforcement  officers  studying  latest  photographic  methods  of  crime  detection  at  a 
seminar  held  at  Eastman  Kodak  Company.  The  seminar  covered  crime  analysis  informa¬ 
tion  gathered  in  preceeding  months  in  such  rapidly  developing  fields  as  photomicrog¬ 
raphy,  radiological  identification,  and  infra-red  photography. 

—  GENERAL  — 

r 

SCIENCE  ATTACHES  The  U.  S.  soon  may  send  as  many  as  12  science  diplomats  to  embas¬ 
sies  around  the  world  to  promote  the  flow  of  scientific  information.  The  State 
Department  said  the  program  would  be  revived  with  a  $200,000  appropriation  under 
President  Eisenhower's  proposed  new  budget.  The  science  attaches  would  go  to 
London,  Paris,  Bonn,  Stockholm  and  Tokyo. 

EDUCATION  TV  BILL  A  bill  proposing  a  $48  million  Federal  program  to  stimulate  edu¬ 
cational  television  was  introduced  in  January  by  Rep.  Hale  Boggs  (D.,La.)  and  was 
referred  to  the  House  Education  Committee.  This  bill  (H.R.  9634)  would  authorize 
maximum  $l-million  grants  to  each  State  for  purchase  and  installation  of  TV  equip¬ 
ment  for  public  schools  and  colleges  and  adult  training  programs. 

FREE  COLOR  FILMS  AVAILABLE;  (1)  "The  500  Mile  Adventure"  is  the  title  of  a  30-minute 
motion  picture  film  of  the  1957  Memorial  Day  auto  race  at  Indianapolis  with  a  two- 
minute  portion  of  the  film  illustrating  the  use  of  RCA-developed  micro-miniature  radio 
receivers.  Request  on  letterhead  to  Advertising  Manager  Communications  Products, 

Radio  Corporation  of  America,  Building  15-1,  Camden,  New  Jersey.  (2)  "Beyond  the  . 
Shadow  of  a  Doubt"  is  a  16  mm.  movie  covering  the  operation  of  optical  inspection 
and  measuring  machines  with  J  &  L  Optical  Comparators.  This  31-minute  film  is 
especially  valuable  to  those  engaged  in  the  field  of  inspection,  quality  control, 
methods,  etc.  Request  from  the  Advertising  Department  of  Jones  &  Lamson  Machine  Co., 
Springfield,  Vermont.  (3)  "Energetically  Yours"  traces  the  history  of  man's  unending 
search  for  new  sources  of  energy,  from  the  discovery  of  fire  to  the  unleashing  of 
the  atom.  Requests  for  this  13-minute  superb  cartoon  should  be  directed  to:  Standard 
Oil  Company  (New  Jersey),  Room  1610,  30  Rockefeller  Plaza,  New  York  20,  New  York. 

(4)  "Heart  of  Instrumentation"  reveals  a  complete  history  of  early  galvanometers  and 
oscillographs.  Address  requests  for  this  25-minute  dramatic  documentary  film  to 
Paul  Gregg,  Advertising  Director,  Midwestern  Instruments,  Inc.,  P.  0.  Box  7186, 

Tulsa,  Oklahoma. 

OUTSTANDING  EVENTS; 

SYMPOSIUM  ON  TRANSISTORS  AND  SOLID-STATE  CIRCUITS,  February  20-21,  University  of 
Pennsylvania,  Philadelphia,  sponsored  by  IRE,  AIEE,  U.  of  Penn. 

IRE  NATIONAL  CONVENTION,  March  24-27,  Waldorf-Astoria  Hotel  and  New  York  Coliseum 
in  New  York  City.  Two  special  symposia  on  "Electronics  in  Space"  and  "Electronic 
Systems  in  Industry, "  will  be  presented  Tuesday  evening,  March  25. 

FOURTH  ANNUAL  AMATEUR  RADIO  TELETYPE  DINNER,  Monday,  March  24,  during  the  IRE  show 
in  N.Y.  Guest  of  honor  will  be  Bruce  H.  Rowlings,  ALWIB,  from  New  Zealand.  Reserva¬ 
tions  must  be  made  in  advance  ($7.),  from  Clayton  Cool,  W2EBZ,  Editor,  ARTS  Bulletin, 
443  West  47  Street,  New  York  36,  New  York. 

SINGLE  SIDEBAND  AMATEUR  RADIO  ASSOCIATION  ANNUAL  DINNER,  Tuesday,  March  25,  Hotel 
New  Yorker.  Last  call  for  ticket  reservations  ($7.50)  from  Association's  head¬ 
quarters  at  261  Madison  Avenue,  New  York  16,  New  York. 
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RADAR  INTELLIGENCE 
FOR  ALL  APPLICATIONS 

Produced  at 

OAYSTROM  INSTRUMENT 


Daystrom  Instrument  meets  today's  ri^dd  recjiiircanents  tor  Missilo 
Control  Kquipment. 

Our  engineers  anrl  |)roduetion  s{x*(‘ialists  are  (jualitied.  r(‘ady  and 
anxious  to  assist  in  your  programs.^  Our  new  ()()()  s(j.  ft.  plant  is 
completely  ec] nipped  with  the  most  modern  manufacturing  and  test 
facilities  for  the  production  of  (‘lectronic  and  (^leclro-mec  lianical  products. 

Be  among  our  satisfied  customers  in  th(^  Armed  Ser\'ic(‘s  and 
Industry.  Contact  us  for  comph'te  information  on  how  w(‘  can  ht^lp  >ou. 

Remember  —  Heliahilit V  Is  A  Must  At  Daystroiri  Instrument. 
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DAYSTROM  INSTRUMENT 

Division  of  Doystroni ,  I  nc. 

ARCHBALD,  PENNA. 
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MISSILE 

MASTER 


An  Electronic  Air  Defense 
Control  System 


by  T.  £.  Cootee 

Office  of  Technical  Liaison 

Office  of  the  Chief  Signal  Officer 


Display  console  of  the  first  Missile  Master.  Seated  at  console:  Honorable  William  M. 
Brucicer,  Secretary  of  the  Army.  Others  (I  to  r):  MaJ.  Gen.  James  D.  O'Connell, 
Chief  Signal  Officer,  USA;  Lt.  Gen.  Charles  E.  Hart,  Comdr.,  U.  S.  Army  Air  Defense 
Command;  Mr.  George  M.  Bunker,  President,  The  Martin  Co. 


The  Nation's  first  fully  operational  electronic  air 
defense  control  system— the  Army  Missile  Master — is 
now  continuously  guarding  the  Baltimore.-Washington 
Government-industry  complex  against  hostile  air  attack. 
A  key  installation  of  the  Army  Air  Defense  Command, 
the  Missile  Master  is  a  complete  electronic  system  for 
control  and  coordination  of  Nike  and  other  Army  guided 
missiles  in  defense  of  critical  areas. 

After  more  than  a  decade  of  exhaustive  research,  de¬ 
velopment,  and  experimental  testing  by  the  Army  Signal 
Corps,  jointly  with  The  Martin  Company,  the  first  Mis¬ 
sile  Master  was  formally  placed  in  operation  early  last 
December  by  Secretary  of  the  Army  Wilber  M.  Brucker 
at  Fort  George  G.  Meade,  Maryland. 

A  similar  system  is  to  be  installed  next  in  the  New 
York  area,  and  subsequently  in  the  vicinity  of  strategic, 
industrial  and  population  centers  throughout  the  Nation. 

“Employment  of  the  Missile  Master,”  stated  Secretary 
Brucker,  “will  significantly  strengthen  Army  antiaircraft 
defenses  around  major  cities  and  key  defense  areas  in  the 
United  States.  By  coordinating  the  fires  of  all  antiaircraft 
weapons  in  any  engagement  with  numerous  enemy  planes 
during  a  simultaneous  attack,  the  Missile  Master  vastly 
increases  the  kill  potentialities  of  our  antiaircraft  missile 
organizations.  When  we  consider  the  potentialities  of  the 
Missile  Master  coupled  with  the  increasing  capabilities 
of  the  Nike,  Hawk,  and  other  guided  missiles,  it  is  evident 
that  the  Army  is  providing  the  Nation  with  a  realistic 
and  encouragingly  capable  air  defense.” 

Age  of  Speed 

With  the  advent  of  high-speed  aircraft  and  the  develop¬ 
ment  of  Nike,  Hawk,  and  other  advanced  missiles  of  the 
Army,  there  is  a  critical  requirement  for  a  rapid,  auto¬ 
matic  system  which  collects  and  coordinates  data  on  all 
air  targets  and  which  relays  tactical  decisions  on  missile 
strikes  made  by  the  defense  commander  and  by  weapons 
battery  commanders  to  all  other  battery  commanders  in 
the  area. 

This  is  done  instantaneouslv  bv  Missile  Master,  which 
is  the  first  integrated  system  for  tying  together  all  ele¬ 
ments  of  antiaircraft  missile  defense  from  target  detec¬ 
tion  to  target  destruction. 

The  system  collects  data  on  the  location  of  all  aircraft 
and  their  identity,  and  presents  this  Information  on  elec¬ 


tronic  displays  somewhat  like  TV  picture  tubes  at  the 
Missile  Master  and  at  sites  of  missile  firing  batteries. 
Any  antiaircraft  battery  action  in  the  area  is  also  re¬ 
flected  instantly  on  these  electronic  displays  for  informa¬ 
tion  or  for  related  action  by  battery  commanders. 

In  this  way,  each  Nike  or  Hawk  battery  receives  a 
continuous  flow  of  fresh  data  on  all  aircraft  within  the 
defense  area,  and  on  the  activities  of  other  batteries  as 
well.  Each  battery  commander  is  provided  with  all  the 
information  needed  to  enable  him  to  make  a  proper 
selection  of  a  target. 

Controlling  and  coordinating  the  fire  of  all  Army  anti¬ 
aircraft  missile  batteries  in  an  area  assures  their  maxi¬ 
mum  effectiveness.  Targets  can  be  selected  economically, 
with  control  of  each  Armv  missile  retained  by  the  local 
battery  commander.  In  the  event  of  hostile  attack,  pre¬ 
selected  targets  are  assigned  for  destruction  by  Missile 
Master  to  individual  Nike.  Hawk,  or  other  Army  missile 
batteries. 

System  Operation 

Basic  technical  elements  of  the  Missile  Master  include 
data-gathering  radar  apparatus,  automatic  data  processing 
and  display  equipment,  and  an  automatic  data  com¬ 
munications  network — linking  the  Missile  Master  with  all 
missile  batteries  in  a  defense  area. 

The  Missile  Master,  proper,  is  housed  in  a  large, 
})ermanent  building.  Focal  point  is  the  Operations  Cen¬ 
ter  within  this  building  where  Army  personnel  at  display 
consoles  have  a  continuous  view  of  the  air  situation  in 
the  area  plus  other  specialized  information  including 
activities  of  the  various  missile  batteries  under  fheir 
jurisdiction. 

Adjacent  to  this  building,  surveillance  and  height¬ 
finding  radar  equipment  on  towers  provide  independent 
search  and  surveillance  facilities.  This  is  the  principal 
source  of  raw  data  on  aircraft  and  other  aii;.  targets  in 
the  defense  area.  Data  is  also  obtained  from  radar  sets 
located  at  various  sites  of  the  antiaircraft  batteries.  Long- 
range  target  data  may  be  provided  by  the  Air  Force 
SAGE,  when  that  system  becomes  operational.  When 
SAGE  data  is  unavailable  or  incomplete,  the  Missile 
Master  obtains  data  from  its  local  surveillance  radar 
equipment. 

In  all  cases,  collected  raw  data  on  targets  is  stored 
electronically  and  distributed  to  all  display  consoles  in 
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the  Of)erations  Center  of  Missile  Master  and  at  the  vari¬ 
ous  batteries. 

Key  personnel  of  the  Missile  Master  include:  the  track¬ 
ing  operators  who  monitor  early  warning  data  entering 
the  system;  tactical  monitors  who  evaluate  the  progress 
of  an  engagement  and  assign  specific  targets  to  batteries; 
the  “friendly  protector”  who  insures  that  missile  bat¬ 
teries  do  not  fire  on  known  friendly  aircraft,  and  area 
defense  commanders  who  supervise  operations  of  the 
Missile  Master. 

Each  operator  has  siune  type  of  display  console  fea¬ 
turing  a  TV-like  picture  tube.  Target  data  appearing  on 
the  consoles  of  tracking  operators  are  displayed  with 
distinctively  shaped  markers  to  indicate  different  types 
and  categories  of  targets.  Tactical  monitors  have  special 
displays  which,  by  means  of  numbers  and  symbols,  give 
all  pertinent  data  on  targets  and  on  battery  actions.  Elec¬ 
tronic  switches  permit  controllers  to  view  general  or 
particular  marker  data  on  their  own  display  consoles  at 
any  given  moment. 

Target  Informftiion 

target  position  data  first  enters  the  tracking  sub-system 
of  Missile  Master  and  is  displayed  on  the  consoles  of 
tracking  operators.  This  data  consists  of  position,  identity, 
and  velocity  of  a  target — the  size  of  the  target  and  the 
priority  of  the  target  in  cases  where  a  priority  has  been 
assigned.  This  collective  target  information  is  distributed 
instantly  to  all  display  consoles  in  the  Operations  Center 
and  at  the  missile  batteries. 

Tactical  monitors  normally  watch  the  air  situation  and 
the  target  selections  by  individual  batteries.  But  they 
can  intervene  to  assign  targets  to  specific  batteries  to 
assure  quick  engagement,  or  to  terminate  engagements  to 
avoid  duplication  of  effort. 

During  engagement  of  targets,  the  “friendly  protector” 
watches  the  position  of  all  known  friendly  aircraft  and 
compares  this  information  with  the  engagement  data 
returned  from  battery  commanders.  At  any  time,  this 
operator  can  halt  any  individual  battery  engagement  of 
a  friendly  aircraft. 

With  the  approach  of  hostile  targets,  identity  and  other 
data  are  collected  and  displayed  on  various  consoles  in 
the  Operations  Center  and  at  the  missile  batteries.  Track¬ 
ing  operators  track  and  identify  all  targets  of  interest  to 
the  defense  area.  The  tactical  controllers  monitor  the 
progress  of  an  engagement,  as  hostile  targets  approach 
within  range  of  Nike,  Hawk  or  other  Army  missile  bat¬ 
teries,  to  insure  that  targets  are  engaged  effectively. 


At  each  missile  battery,  target  data  from  the  Missile 
Master  is  superimposed  on  the  normal  radar  display. 
This  provides  the  battery  commander  with  information 
on  targets  to  help  him  make  an  advantageous  selection. 
Also  shown  are  targets  being  engaged  by  other  batteries 
of  the  area  defense  system. 

Through  data  provided  by  Missile  Master,  a  battery 
commander  is  able  to  select  or  receive  target  assignments 
without  conflicting  with  or  duplicating  the  actions  of 
other  missile  batteries. 

Development  and  Production 


The  first  Missile  Master,  now  in  operation  at  Fort 
George  G.  Meade  in  Maryland,  is  the  forerunner  of  simi¬ 
lar  installations  for  the  Army  Air  Defense  Command. 

Research,  design,  development  and  testing  was  accom¬ 
plished  jointly  by  the  Army  Signal  Corps  and  The  Martin 
Company,^ the  prime  contractor,  aided  by  the  Airborne 
Instruments  Laboratory,  the  American  Machine  and 
Foundry  Company,  the  General  Electric  Company  and 
other  subcontractors. 

A  complete  installation  of  the  Missile  Master,  such  as 
now  at  Fort  George  G.  Meade,  costs  in  the  neighborhood 
of  ten  million  dollars.  This  and  future  systems  are  prod¬ 
ucts  of  The  Martin  Company  of  Orlando,  Florida. 

Principal  contributor  to  the  design  and  construction 
of  the  Missile  Master  is  the  Airborne  Instruments  Labo¬ 
ratory  of  Mineola,  New  York,  which  has  been  actively 
engaged  for  the  past  nine  years  in  research  and  develop¬ 
ment  of  radar  tracking  and  display  systems  for  the  Army 
Signal  Corps.  The  radar  tracking  and  display  subsystem 
of  the  Missile  Master  contains  over  3000  vacuum  tubes 
and  relays.  Eight  radar  display  consoles  permit  the  entry 
and  tracking  operators  to  detect  hostile  aircraft,  establish 
tracks  on  these  aircraft  and  monitor  these  tracks.  Asso¬ 
ciated  equipment  contains  memory  circuits  for  storing 
the  position,  velocity,  and  height  of  targets  and  computing 
circuits  for  predicting  future  positions  of  these  targets. 

Tactical  display  equipment  used  in  the  Missile  Master 
was  developed  and,  produced  by  the  American  Machine 
and  Foundry  Company  of  New  York.  Operating  in  con-  . 
junction  with  a  central  data  processing  system  which 
accepts  position  information  on  targets,  the  equipment 
presents  a  map-like  display  of  the  air  situation  for  tactical 
control  operators  for  analysis  and  evaluation.  A  con¬ 
tinuous  picture  of  the  positions  of  all  aircraft  in  the 
defense  area,  together  with  significant  auxiliary  data 
pertinent  to  each  target,  are  displayed  on  a  cathode  r 

{Continued  on  page  30) 


Left:  Tracking  and  monitoring  consoles  being  operated  by  members  of  the  35th  Antiaircraft  Artillery  Brigade.  Right:  The  operator  at  the 
"frien^lly  protector"  console  insures  that  known  friendly  aircraft  in  the  defense  area  are  not  fired  upon  by  Nike  missile  batteries. 
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POINT  OF  FINAL  WELD 


COILED  TUBULATION 


STEEL  RINGS 


CENTRAL  CONDUCTOR- 


-COPPER  SHEATH 


•TUBES  THROUGH  WHICH 
ISOTOPE  IS  INSERTED 


-TEMPORARY 
TEST  PLUG 


ISOTOPE 

SOLUTION 


POINT  AT  WHICH  END  SEAL  ASSEMBLY 
SCREWS  INTO  REPEATER  HOUSING 


END  SEAL  AREA  OF  TRANSATLANTIC  CABLE  REPEATER 


Flexible  repeaters  (voice  amplifiers)  for  the  new  trans¬ 
oceanic  telephone  cables  are  expected  to  withstand 
ocean-bottom  pressures  of  up  to  6,000  psi  for  many 
years  without  developing  leaks.  At  Western  Electric’s 
specially  designed  shop  in  Hillside,  N.  J.,  where  the 
36-channel  carrier  repeaters  are  made,  engineers  liter¬ 
ally  build  perfection  into  the  product,  then  enclose 
it  in  steel  rings  and  a  tube-like  copper  sheath.  Before 
the  completed  repeaters  are  spliced  to  connecting  cable 
links,  they  have  to  be  sealed  positively  against  the  entry 
of  sea  water.  This  involves  a  series  of  welding  and  braz¬ 
ing  operations. 

But  after  the  final  point  of  welding  and  brazing,  when 
there  is  no  longer  any  means  of  access  to  the  interior  of 
the  repeater  unit,  how  could  the  engineers  really  be  sure 
that  the  repeater  would  not  leak  under  pressure  at  2,300 
fathoms? 

The  answer  to  this  question  is  embodied  in  one  of 
the  most  unusual  of  the  many  new  and  intricate  testing 
procedures  developed  around  the  manufacture  of  the 
precision  repeaters.  It  utilizes  a  solution  of  radioisotope 
“cesium  134.”  Here  is  how  the  test  is  conducted: 

After  the  last  of  the  series  of  welding  and  brazing 
closure  operations,  the  ends  of  the  copper  repeater 
housing  are  filled  with  a  solution  of  the  isotope  which  is 
held  against  the  seal  by  means  of  a  temporary  test  plug 
fixture.  -The  repeater  is  then  placed  in  a  test  cylinder 
and  hydraulic  pressure  of  7,500  psi  is  applied  and 
transmitted  to  the  isotopic  solution.  After  60  hours 
under  this  pressure,  the  radioactive  solution  is  drained 
off,  the  repeater  is  washed  and  finally  examined  by 
means  of  a  Geiger  counter.  If  the  Geiger  count  reveals 
that  any  of  the  isotope  penetrated  the  end  seal  area,  the 
repeater  is  rejected. 


Geiger  Counter  is  used  to  determine  that  no  radioisotopes 
have  penetrated  into  the  interior  of  the  repeater  unit. 

In  practice,  of  course,  the  test  is  far  more  involved. 
For  example,  the  washing  of  the  seal  calls  for  60  dif¬ 
ferent  operations,  each  precisely  timed.  Also,  to  make 
certain  that  the  production  people  know  exactly  what 
to  do  and  when  to  do  it,  instructions  recorded  on  mag¬ 
netic  tape  by  a  Western  Electric  engineer  are  played 
back  to  operators  over  a  loud  speaker. 

The  perfection  of  this  unusual  testing  technique  is 
another  example  of  the  wide-ranging  engineering  activ¬ 
ity  at  Western  Electric  .  .  .  where  engineers  constantly 
search  out  and  adapt  the  latest  advances  of  science.  It 
is  an  example,  as  well,  of  the  exacting  standards  that 
govern  the  manufacture  of  Bell  telephone  equipment  — 
an  important  factor  in  the  dependability  of  the  tele¬ 
phone  service  provided  by  Bell  System  operating  tele¬ 
phone  companies. 


test 


Radioisotopes  used  in  unique 
of  repeaters  for  transatlantic 
telephone  cables 


UNIT  OF  THE  BEll  SYSTEM 


MANUFACTURING  AND  SUPPIY 
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TEN  RECOMMENDATIONS 
TO  MEET 
A  CHALLENGE 


General  Sarnoff s  recent 
comments  before  the  Senate 
Preparedness  Subcommittee 
are  significantly  important  as 
to  warrant  publication  for 
review  by  the  readers  of 
SIGNAL 


by  David  Sarnoff 


Mr.  Chairman  and  Members  of  the  Committee: 

I  appear  before  you  today  in  response  to  a  request  from  your 
Chairman.  The  critical  area  which  your  group  is. studying  deserves 
the  concern  and  attention  of  all  our  citizens. 

To  conserve  the  time  of  your  Committee,  I  should  like,  with 
the  permission  of  the  Chairman,  to  come  at  once  to  the  recom¬ 
mendations  I  respectfully  submit  for  your  consideration. 

The  RiHikefeller  Report 

Tbe  first  of  a  series  of  reports  by  the  Special  Studies  Project 
of  the  Rockefeller  Brothers  Fund,  which  was  released  last  week, 
dealt  in  considerable  detail  with  the  military  aspects  of  United 
States  security.  While  not  a  member  of  Panel  Two  which  drafted 
this  report,  I  am  a  member  of  the  over-all  committee  which  ap¬ 
proved  it.  I  subscribe  to  its  basic  principles  and  recommendations. 

The  Foreword  by  the  over-all  committee  contains  the  following 
statement: 

“We  have  considered  the  draft  of  this  report  at  various  stages 
of  preparation  and  we  have  gone  over  the  final  draft  in  full 
committee.  Not  every  member  of  our  group  necessarily  en¬ 
dorses  every  detail,  but  we  have  approved  its  substance,  and 
we  strongly  urge  implementation  of  its  recommendations.” 
Section  VI  of  this  report,  which  deals  with  “Defense  Organiza¬ 
tion”  and  recommends  certain  changes  in  the  present  setup, 
already  has  stimulated  considerable  discussion.  Obviously,  this 
is  a  debatable  subject  upon  which  well-intentioned  men,  inside 
and  outside  the  military  services,  hold  different  views. 

Having  worked  in  both  industry  and  Government,  I  have 
learned  through  many  years  of  experience  that  the  officers  and 
the  men  and  women  of  our  defense  establishment  are  a  patriotic 
and  dedicated  group  of  people  whose  primary  interest  is  the 
security  of  our  Nation. 

Unified  Functional  Commands 

In  recommending  a  principal  military  adviser  to  the  Presi¬ 
dent  and  the  Secretary  of  Defense,  the  committee  considered 
that  the  basic  need-  in  the  Defense  Department  is  to  bring  the 
roles  and  missions  of  the  Services  into  closer  alignment  with  the 
tasks  which  have  to  be  performed.  This  need  has  been  accentu¬ 
ated  by  the  recent  scientific  and  technological  developments 
which  have  brought  about  revolutionary  changes  in  military 
strategy  and  weapons.  The  proposal  of  unified  Tunctional  com¬ 
mands  seemed  to  the  committee  to  be  the  best  solution  it  could 
suggest  for  this  problem. 

Another  objective  is  to  free  those  charged  with  strategic 
planning  from  their  present  dual  roles  and  to  relieve  them  from 
the  pressures  of  their  separate  Military  Services.  The  committee 
felt  that  this  could  be  best  accomplished  by  establishing  a  single 
service  for  general  officers  above  tbe  grade  of  Brigadier  General 
or  its  >quivalent  and  by  placing  the  Chairman  of  the  Joint 
Chiefs  of  Staff  in  charge  of  strategic  planning. 

It  may  be  pertinent  to  recall  that  the  Joint  Congressional 
Committee  which  investigated  the  Pearl  Harbor  attack  and  made 
its  report  to  the  Congress  on  July  16,  1946,  proposed  as  its  first 


and  basic  principle  that  unity  of  command  was  imperative  at  all 
outlying  sectors. 

Considering  the  shrinkage  of  the  world  caused  by  modern 
science  since  that  report  was  written,  it  would  seem  that  the 
principle  of  unity  of  command  is  even  more  valid  today — for  no 
longer  are  there  any  outlying  sectors.  All  the  world,  or  any  part 
of  it,  is  just  as  exposed  to  attack  now  as  was  Pearl  Harbor  in 
1941. 

Research  and  Development  for  Military  Purposes 

The  suggestion  has  been  made  by  others  that  research  should 
be  placed  in  a  separate  agency  outside  the  Defense  Department, 
similar  to  the  present  Atomic  Energy  Commission.  This,  I  think, 
is  neither  necessary  nor  desirable  at  the  present  time. 

I  recommend  that  the  Army,  Navy  and  Air  Force  continue 
their  own  research  and  development  organizations  in  order  to 
advance  solutions  of  their  special  problems.  As  weapons  become 
more  complex,  it  is  important  that  military  people  develop  the 
operational  concept,  logistic  support  and  personnel,  simultaneous¬ 
ly  with  the  development  of  the  weapons. 

The  Assistant  Secretary  of  Defense^  responsible  for  research, 
should  have  over -all  authority  to  coordinate  the  research  programs 
of  the  Army,  Navy  and  Air  Force  to  make  sure  that  the  whole 
field  is  adequately  covered,  that  the  programs  of  the  three  services 
complement  one  another,  and  that  unnecessary  duplication  is 
avoided.  Subject  to  the  Secretary  of  Defense,  and  within  the 
limits  of  the  over-all  amount  allotted  for  military  research,  he 
should  have  the  authority  and  the  funds  to  make  such  additional 
contracts  for  research  programs  as  the  Defense  Department  deems 
necessary. 

Basic  Research 

Basic  research,  the  quest  for  new  knowledge  about  natural 
phenomena,  is  the  very  foundation  of  engineering  and  technology. 
It  cannot  be  neglected  without  ultimately  weakening  our  entire 
scientifi(r  edifice.  In  the  present  complex  world  of  technology, 
no  country  can  maintain  a  position  of  leadership  unless  it  is 
willing  to  furnish  a  favorable  climate  and  reasonable  support 
for  basic  research. 

In  recent  years,  the  pressure  for  quick  results  has  focused 
our  main  attention  on  applied  research,  on  engineering  and  on 
immediate  requirements.  As  we  apply  the  fundamental  knowledge 
we  have  acquired,  the  need  for  more  such  knowledge  becomes 
apparent.  Basic  research  is  a  continuing  task  of  exploring  the 
unknown.  The  very  exploration  uncovers  new  and  challenging 
problems  and  possibilities.  It  opens  up  new  vistas  for  advanced 
knowledge  leading  to  still  greater  accomplishments.  The  process 
is  regenerative.  Today  there  is  a  growing  realization  of  the 
dangers  of  neglecting  this  task  and  the  scientific  community 
has  spoken  out  vigorously  on  this  score. 

Congress  should  make  available  adequate  funds  for  the  Na¬ 
tional  Science  Foundation  and  thereby  enable  that  agency  to 
assume  a  major  role  in  sponsoring  and  coordinating  basic  re¬ 
search.  We  must  develop  an  environment  in  which  talented 
scientists  can  apply  themselves  to  long-range  objectives  without 
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feeling  compelled  to  fill  immediate  prescriptions  tor  “hardware” 
in  order  to  qualify  for  financial  support. 

It  is  vital  that  the  American  people  should  have  a  clearer 
appreciation  of  the  role  of  science  and  the  function  of  the 
scientist  in  our  society.  This  would  raise  the  calling  of  the 
sc.entist  to  a  higher  level  in  the  public  mind;  an  enlightened 
and  sympathetic  public  opinion  is  indispensable  in  the  new 
Space  Age. 

Submarines 

All  reports  seem  to  agree  that  the  submarine  fleet  the  Russians 
now  have  is  about  five  times  as  large  as  ours  and  that  they  are 
building  additional  submarines  at  a  much  faster  rate  than  we 
are.  If  they  do  not  already  have  them,  it  seems  reasonable  to 
believe  that  the  Russians  will  have  nuclear-powered  submarines 
capable  of  launching  intermediate-range  missiles.  This  poses  a 
threat  to  our  entire  system  of  defense,  a  threat  that  could 
conceivably  be  as  imminent  and  potent  as  the  ICBM. 

This  situation  calls  for  the  utmost  effort  and  speed  on  our 
part  to  build  up  a  fleet  of  nuclear-powered  submarines  and  to 
improve  our  capability  of  detecting  enemy  submarines.  Our 
program  of  missile  launching  from  submarines  deserves  a  major 
order  of  priority. 

•  Anti-Missile  Missiles 

I  believe  it  is  feasible  to  build  an  anti-missile  missile  system 
that  would  provide  worthwhile  results  and  add  to  our  national 
security.  I  recommend  an  accelerated  effort  to  produce  such  a 
system. 

The  challenge  now'  facing  us  seems  to  me  to  make  it  advis¬ 
able  that  the  program  of  anti-missile  missiles  be  separated  from 
the  rest  of  the  missile  work.  The  director  of  this  project  should 
report  directly, to  the  Secretary  of  Defense.  He  should  have  juris¬ 
diction  over  the  funds  for  research  and  procurement  and  should 
be  vested  with  authority  to  make  decisions  as  to  systems  and  pro¬ 
curement.  He  should  work  closely  with  the  Military  Services  con¬ 
cerned  with  this  equipment  and  the  operating  procedures  it  in¬ 
volves.  The  objective  should  be  to  bring  anti-missile  missiles  to 
an  operational  stage  at  the  earliest  possible  time. 

The  Satellite  Program 

My  recommendation  is  that  a  coordinated  program,  using  all 
available  capabilities  wherever  they  exist,  should  be  organized 
under  a  single  control.  As  of  now',  it  is  logical  that  this  control 
be  placed  in  the  office  of  the  Secretary  of  Defense.  The  prime 
need  is  to  pursue  the  military  potentials,  and  to  assess  and 
counter  the  military  threats  of  the  space  programs  of  others.  We 
should  bring  together  all  programs  now  in  the  several  depart¬ 
ments  and  orient  them  to  the  common,  purpose  of  obtaining  the 
maximum  amount  of  scientific  data  in  the  minimum  time.  Our 
objective  should  be  not  only  to  get  a  satellite  in  orbit,  but  to 
obtain  scientific  facts  about  outer  space  as  a  basis  for  future 
developments  in  scientific  and  military  programs.  As  we  proceed, 
it  might  become  advisable  to  assign  direction  of  certain  aspects 
of  the  basic  scientific  work  to  some  non-military  agencies  of  the 
Government. 

Lead-Time 

In  view  of  the  rapid  march  of  science  and  technology,  and 
the  significant  competition  America  now  faces,  those  charged 
with  final  responsibility  for  decision-making  must  be  willing  to 
accept  a  certain  amount  of  risk  which  is  inherent  in  any  decision 
about  new  w'eapons  or  new  methods  for  using  them.  In  such 
areas  as  we  may  now'  be  behind  the  Russians,  it  may  be  prudent 
to  go  into  the  production  of  certain  weapons  even  before  their 
full  development  is  completed.  It  is  important  to  recognize  that 
in  such  undertakings  there  is  bound  to  be  a  certain  percentage 
of  failure;  but  this  is  an  element  in  any  program  designed  to 
speed  our  progress  and  strengthen  our  national  security. 

To  shorten  the  lead-time  between  research  and  production  of 
military  weapons,  it  is  vital  that  decisions  by  those  having  final 
authority  be  made  without  unnecessary  delay.  Lead-time  could 
also  be  cut  down  by  giving  contractors  more  leeway  in  making 
technical  decisions  on  matters  which  do  not  fundamentally  affect 
operation  of  the  weapons. 

Education 

The  immediate  and  long-run  problems  of  education  and 
training  call  for  serious  attention  and  prompt  action  on  the  part 
of  Government,  educators  and  the  public  generally. 

It  Ls  necessary  for  the  schools  to  stimulate  in  our  youth  a 
sense  of  high  adventure  in  pushing  forward  the  horizons  of 
science,  research  and  invention.  Boys  and  girls  must  be  helped 
to  feel  ,the  thrill  of  delving  into  the  mysteries  of  science,  and  be 
made  aware  of  the  wonderful  worlds  to  be  opened  up  for  the 
good  of  all  mankind.  But  if  we  are  to  inspire  more  of  our  able 
and  imaginative  students  to  follow  scientific  disciplines,  we 
need  better  teachers  wider  use  of  the  latest  teaching  aids. 
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We  are  faced  with  a  shortage  of  qualified  teachers,  especially 
in  physics,  chemistry  and  mathematics.  The  fact  that  teachers 
are  underpaid,  that  many  of  them  can  do  better  in  private  in¬ 
dustry,  is  an  important  point  that  needs  to  be  remedied.  But 
this  cannot  be  accomplished  overnight.  Nevertheless,  some  help¬ 
ful  steps  can  be  taken  immediately. 

For  example,  I  would  urge  prompt  action  on  a  proposal  which 
I  recommended  publicly  two  years  ago  at  the  annual  dinner  of 
the  National  Security  Industrial  Association.  At  that  time,  I 
suggested  the  establishment  of  a  National  Educational  Reserve, 
made  up  of  qualified  teachers  of  mathematics  and  the  sciences, 
to  be  drawn  from  the  ranks  of  industry.  I  proposed  that  in¬ 
dustrial  concerns  release — with  full  pay  for  at  least  one  year — 
a  reasonable  number  of  men  and  women  for  teaching  assign¬ 
ments  in  nearby  high  schools.  It  is  obviously  impractical  for 
any  one  company,  or  even  a  small  group  of  companies,  to  carry 
out  this  plan.  If  it  is  to  realize  its  full  potential,  it  must  have 
national  sponsorship  and  a  large  number  of  companies  behind 
it.  It  must  also  have  the  backing  of  State  education  authorities 
who  would  have  to  certify  members  of  this  Reserve  to  teach  in 
their  schools. 

W'e  could  also  improve  and  extend  our  educational  facilities 
by  more  extensive  use  of  closed-circuit  television,  which  has 
been  hailed  by  some  educators  as  one  answer  to  the  twin  short¬ 
ages  of  teachers  and  schools.  The  commendable  pioneering  work 
done  by  the  Ford  Foundation’s  Fund  for  the  Advancement  of 
Education  already  has  demonstrated  that  teaching-by-TV  has 
many  advantages.  It  makes  possible  highly  realistic  scientific 
demonstrations  that  are  otherwise  out  of  the  question  in  a  small 
classroom.  It  extends  the  exhilarating  influence  of  the  best 
teachers  far  beyond  the  narrow  confines  of  their  classes. 

Financial  Burdens 

There  is  one  factor  that  overwhelms  all  others  in  answering 
the  question:  Can  we  afford  to  spend  the  additional  billions  nec¬ 
essary  for  our  adequate  defense?  That  factor  is  survival.  What¬ 
ever  we  truly  need  for  our  survival  represents  essential  expendi¬ 
tures.  We  can  afford  nothing  less. 

Moreover,  we  alone  can  afford  to  maintain  a  defense  program 
at  its  proper  level  for  our  safety  without  endangering  our  economy 
or  deteriorating  our  standards  of  living.  But  if  the  choice  must 
be  made  between  securing  our  national  defense  and  sacrificing 
our  individual  luxury,  the  decision  is,  of  course,  crystal  clear. 
For  to  enjoy  luxury,  and  particularly  the  luxury  of  freedom,  we 
must  first  survive. 

Cold  War 

The  challenge  we  now  face  is  on  three  main  fronts  -the  mili¬ 
tary,  the  political  and  the  economic.  They  are  interrelated  and 
interdependent.  They  are  the  essence  of  the  Cold  War  which 
Soviet  Russia  continues  to  wage  relentlessly.  As  the  President 
said  last  week  in  his  State  of  the  Union  message  to  the  Congress, 
“The  Soviets  are,  in  short,  waging  total  Cold  War.” 

In  our  necessary  concentration  on  technology,  we  must  not 
ignore  the  menace  of  Communistic  ideology  which  is  part  and 
parcel  of  the  same  implacable  challenge.  We  have  seen  how  <0, 
cleverly  the  Communist  leaders  exploit  their  technological  ad¬ 
vances  to  create  a  phychological  impact  upon  people  everywhere. 
Sputnik  has  not  only  posed  a  challenge  to  our  scientific  leader¬ 
ship  but  has  also  proved  to  be  the  greatest  and  fastest  Cold  W  ar 
propagandist  the  world  lias  ever  seen. 

It  is  late,  but  not  too  late,  to  face  up  to  the  imperatives  of  the 

Cold  War.  In  the  batle  of  men’s  minds,  Soviet  successes  have 

been  due  less  to  the  genius  of  the  Kremlin  than  to  the  lethargy 
of  the  West. 

After  all,  we  are  not  without  opportunities  for  taking  the 
initiative.  The  Soviet  empire  is  racked  by  inner  pressures,  prob¬ 
lems  and  dangers.  The  enemy  expertly  exploits  our  internal 
tensions,  yet  his  own  tensions  are  vastly  greater. 

Our  basic  policy  should  be  directed  toward  a  program  that 
assures  our  supremacy  on  the  military,  political  and  economic 
fronts.  It  is  not  enough  for  ns  to  limit  ourselves  to  an  effort  to 

“catch  up”  with  Russia.  To  Russia  should  be  assigned  the  task 

of  catching  up  with  us. 

Our  strength — in  weapons,  in  diplomacy,  in  economics  and  in 
spirit—  must  be  such  as  to  discourage  the  present  Soviet  strategy 
of  intimidation  and  nibbling  and  to  deter  wider  aggression.  This 
position  of  strength  would  help  to  sustain  and  unite  our  Allies 
and  advance  the  cause  of  peace. 

The  patriotism  of  our  people,  the  ingenuity  of  our  scientists 
and  engineers,  the  skill  of  our  labor,  the  efficiency  and  produc¬ 
tive  capacity  of  our  industrial  plants,  and  the  dedicated  men  and 
women  serving  in  the  Armed  Forces  and  in  other  branches  of 
our  Government — all  these  make  it  possible  for  us  to  accomplish 
the  necessary  tasks,  to  preserve  our  freedom  and  maintain  our 
status  as  the  leading  nation  in  the  world. 
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Basic  Research 

{Continued  from  page  16) 

Could  it  he  that  our  preoccupa¬ 
tion  for  pedagogical  requirements  has 
left  no  room  in  the  curriculum  for 
specialization  in  science  and  tech¬ 
nology  on  the  part  of  our  teachers? 
At  odd  moments,  I  find  myself  think¬ 
ing  so  when  I  hrood  over  the  fact 
that  in  our  staff  of  400  outstanding 
research  scientists  at  our  Research 
Laboratory  at  The  Knolls  tfjere  are 
only  a  very  few  who  could  obtain 
regular  employment  as  high  school 
teachers. 

Following  the  chain  of  events 
which  we  must  have  the  courage  to 
examine  critically,  we  come  to  the 
question  of  whether  our  Department 
of  Defense  has  any  lea^itimate  busi¬ 
ness  in  basic  research.  As  I  have 
indicated,  I  feel  this  is  a  vital  neces¬ 
sity.  Inquiring  science  will  provide 
the  primary  source  of  the  new  foun¬ 
dations  upon  which  can  he  built  new 
technology  that  will  serve  the  na¬ 
tional  defense.  And  our  competitor 
will  not  give  us  time  to  he  patient 
with  people  who  are  still  surprised 
and  skeptical  when  this  happens. 
Our  Defense  Department  does  have 
a  legitimate  role  in  this  kind  of  re¬ 
search  because  the  success  of  its  fu¬ 
ture  mission  will  depend  increasinglv 
upon  the  Department’s  awareness  of 
and  participation  in  scientific  prog¬ 
ress. 

UiUization  of  Results 

We  must  be  equally  critical  of  the 
utilization  of  the  results  of  successful 
scientific  work,  which  is  the  final 
event  in  technological  progress;  it  is 
here  that  engineering  and  engineers 
play  a  ma}or  role.  Progressive  engi¬ 
neering  education  recognizes  the  emi¬ 
nence  of  technological  change  and  its 
scientific  origins,  and  reflects  this 
trend  in  the  college  curriculum.  T 
have  no  regrets  to  find  that  the  old 
stand-by  of  the  freshman  engineer. 
Surveying  T.  is  being  dropped  in 
favor  of  subjects  more  urgently  in 


need  of  understanding  in  the  atomic, 
electronic  and  space-flight  age. 

Because  Soviet  Russia  is  training 
three  times  as  many  scientists  and 
engineers  as  are  we,  it  would  he  easy 
to  come  to  the  conclusion  that  we 
should  immediately  treble  our  tech¬ 
nical  education  programs.  If  this 
should  take  place  suddenly,  and 
American  industry  should  have  avail¬ 
able  two  or  three  times  as  many  engi¬ 
neering  graduates,  it  would  create 
havoc  and  demoralize  the  profession. 
In  the  solution  of  this  problem,  as  in 
others  created  by  the  Sputniks,  we 
have  to  start  further  back  in  our  free 
enterprise  system.  We  undoubtedly 
need  a  more  adequate  supply  of  tech¬ 
nically-trained  people,  but  we  are  not 
out  of  balance  by  a  factor  of  three. 
The  Soviets  started  from  almost  noth¬ 
ing  and  have  a  great  deal  of  catching 
up  to  do. 

Our  Problem 

Our  problem  is  basically  one  of 
achieving  balance  between  the  many 
.  factors  which  in  aggregate  determine 
an  effective  program  of  exploring  and 
utilizing  science  for  the  national  de¬ 
fense.  And,  before  we  train  three 
times  as  many  technical  people,  we 
must  give  some  thought  to  how  we 
would  use  three  times  as  many  tech¬ 
nical  people. 

Most  important  of  all  is  the  urgent 
necessity  of  determining  what  the 
gross  magnitude  of  our  technical 
work  should  be  —  scoping  the  job. 
This  is  not  made  easy  by  figures 
which  are  convenientlv  available  to- 
day. 

Reliable  figures  from  the  National 
Science  Foundation  show,  for  exam¬ 
ple,  that  the  United  States  is  spend¬ 
ing  about  five-billion  dollars  per  year 
on  “research  and  development.” 
This  is  a  huge  sum,  and  it  would  be 
easy  to  jump  to  the  conclusion  that 
in  comparison  to  our  total  defense 
expenditures  it  must  provide  an  ade- 
auate  allocation  for  research.  These 
figures  are  misleading,  however,  be¬ 
cause  we  have  lumped  together  “re¬ 


search”  and  “development.”  There 
is  no  clue  in  the  “five-billion  dollars 
for  R  Sl  D”  as  to  what  portion  is  for 
research  and,  particularly,  what  por¬ 
tion  is  for  the  basic  research  that 
provides  the  real  foundation  for  our 
technological  progress.  It  is  certain, 
however,  from  other  available  infor¬ 
mation,  that  the  basic  research  por¬ 
tion  of  this  total  is  extremely  small. 

In  any  comprehensive  program 
based  on  technology,  be  it  industrial 
or  government  sponsored,  an  effective 
balance  should  be  sought  between  the 
basic  research,  the  applied  research, 
and  the  final  production  activity. 
There  is  a  strong  and  growing  feeling 
in  civilian  and  government  scientific 
circles  that  we  are  dangerously  de¬ 
ficient  and  hence  out  of  balance  in 
the  area  of  basic  research.  The 
Hoover  Commission  report  of  1955 
emphasized  this.  Numerous  docu¬ 
ments  issued  bv  high-level  advisory 
committees  of  the  Department  of  De¬ 
fense  have  raised  similar  warning 
flags. 

It  may  be  argued  that  the  Russian 
satellites  are  the  result  of  a  tremendous 
development  effort,  that  they  do  not 
necessarily  incorporate  any  new  fun¬ 
damental  knowledge  that  we  do  not 
possess,  and  that  their  appearance 
has  nothing  to  do  with  the  basic  re¬ 
search  issue.  This  statement  of  the 
case  includes  some  truth  but  is  com¬ 
pletely  wrong  in  its  implication.  To 
put  our  satellite  in  an  orbit  in  all 
baste  does  not  require  that  we  do 
any  basic  research;  this  can  be  ac¬ 
complished  with  existing  scientific 
and  technical  information.  However, 
far  more  important  than  competing 
with  Sputniks  already  overhead  is  to 
learn  the  lesson  taught  by  all  five 
Sputniks.  The  lesson  is  that  tve  must 
mend  our  scientific  and  technological 
fences,  all  the  way  from  the  school 
classroom  to  the  missile  launching 
pad,  and  we  must  do  this  so  effec¬ 
tively  that  Sputnik  X,  carrying  an 
atomic  warhead,  will  never  he 
launched. 


Missile  Master 

{Continued  from  page  25) 

tube  similar  to  that  used  in  domestic  TV  receivers.  The 
symbols  for  major  target  positions  are  controlled  by  a 
magnetic  deflection  system.  Character  painting  for  auxil¬ 
iary  data  is  produced  by  an  electron  gun  and  electro¬ 
static  deflection  assembly. 

Collectively,  all  equipment  of  tbe  Missile  Master  results 
in  the  Nation’s  first  fullv  operational  electronic  air  de¬ 
fense  control  system.  It  is  a  remarkable  achievement  in 
research,  design  and  development  by  the  Army  Signal 
Corps  and  The  Martin  Company.  In  the  capable  hands 
of  the  Army  Air  Defense  Command,  it  is  a  major  opera¬ 
tional  weapon  of  defense. 


“What  we  have  achieved  here  is  only  a  beginning,” 
said  Secretary  Brucker  at  the  recent  ceremonv  at  Fort 
George  G.  Meade,  “a  milestone  on  the  path  of  progress 
toward  maximum  strength  for  peace  and  securitv.  I  have 
the  greatest  confidence  that  the  dedicated  teamwork  of 
the  United  States  Army,  American  science  and  American 
industry  will  produce  more  miracles  of  achievement  in 
the  future  than  it  has  in  the  past.  I  am*  sure  we  will  con¬ 
tinue  to  go  forward  with  ingenuity,  determination  and 
devotion  to  develop  the  instruments  of  war  the  Army 
needs  to  carry  out  its  responsibilities  as  an  indispensable 
element  of  our  National  defense.” 
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JUNE  4,  5  &  6  PROGRESS  \ 

- TECHNOLOGY - ^ 

Biggest  Communications  and  Electronics .  Show  Held  in  Washington 

,  EVENTS 


Professional  Papers  (10  a.m.  to  12:00  noon  daily) 
Continental  Room 

1.  Rocket  communications — what  it  means  to  Armed 
Forces,  industrial  and  mobile  communications. 

2.  Practical  applications  of  electronics  in  medicine. 

3.  Interference  problems.  Practical  ways  to  improve 
the  use  of  the  spectrum. 

4.  Transistor  applications  (solid-state  physics)  in 
military  electronics. 

5.  Computer  control  in  Satellite  measurements. 

6.  Computer  use  in  stock  control  methods. 

7.  New  uses  of  printed  circuits. 

8.  Advances  in  facsimile  for  Armed  Forces  use. 

9.  Effects  of  radiation  on  electronic  gear. 

10.  Any  other  subjects  of  timely  importance. 

Wednesday 

President’s  Meeting*^ 

Keynote  Luncheon,  12:30  pm 
Reception,  6:30  pm 
Buffet  Supper,  7:45  pm 

Thursday 

Council  and  Directors  meeting,  9:00  am 
Tour  with  Luncheon — Andrews  Air  Force 

Base,  12  noon 

Reception,  6:30  pm 
Banquet,  7:45  pm 

Friday 

Industrial  Luncheon,  12:30  pm 
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Speakers  for  the  Luncheons,  Banquet  and  Panel 

*(to  be  announced  later.) 


Thurs.  1 1  AM-7  PM 


Shows  hours:  Wed.  1 1  AM-7  PM 


Sheraton  Park  Hotel 


Washington,  D.  C 


For  information  write:  SIGNAL  — The  official  Publication  of 
The  Armed  Forces  Communications  and  Electronics  Association 
1624  Eye  Street,  N.W.,  Washington  6,  D.  C. 
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AFCEA  Group  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association,  By  then 
membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security.  Each  firm  nominates^  several  of 
its  key  employees  or  officials  for  individual  membership  in  APCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Admiral  Corp. 

Aircraft  Radio  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Electronic  Laboratories,  Inc. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  &  Telegraph  Co., 
Long  Lines  Dept. 

Ampex  Corp. 

Amphenol  Electronics  Corp. 

Anaconda  Wire  &  Cable  Co. 

A.  R.  F.  Products,  Inc. 

Arnold  Engineering  Co. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., . 
Ltd. 

Autonetics,  Division  of  IVorth  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Bell  &  Gossett  Co. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Avia* 
tion  Corp. 

Blackburn  Electronic  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Thomson-Houston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 
Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Close  Associates,  Inc. 

Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Convair,  Division  of  General  Dynamics 
Corp. 

Cook  Electric  Co. 

Copperweld  Steel  Co. 

Comell-Dubilier  Electric  Corp. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Mle.  Corp. 
Designers  for  Industry,  Inc. 

DeVry  Technical  Institute 
Diamond  State  Telephone  Co, 
Dictaphone  Corp. 

DuKane  Corp. 

DuMont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Efgin  Metalformers  Corp. 

Fairchild  Camera  S:  Instrument  Corp. 
Farnsworth  Electronics  Co. 

Federal  Telecommunication 
Laboratories 

Federal  Telecommunication  Labora¬ 
tories — West  Coast  Branch 
Federal  Telephone  &  Radio  Co. 


General  Aniline  &  Film  Corp. 

General  Cable  Corp. 

General  Communications  Co. 

General  Electric  Co. 

General  Telephone  Corp. 

Gilfillan  Bros.,  Co. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Haller,  Raymond  and  Brown,  Inc. 
Hallicrafters  Co.,  The 
Haloid  Co. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hitemp  Wires,  Inc. 

Hoffman  Laboratories,  Inc. 

Hogan  Laboratories,  Inc. 

Hoover  Electronics  Co. 

Hopkins  Engineering  Co. 

Hughes  Aircraft  Co. 

Hycon  Eastern,  Inc. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
International  Business  Machines 
International  Resistance  Co. 
International  Telephone  &  Telegraph 
Corp, 

Jacobsen  Manufacturing  Co.  . 

Jansky  &  Bailey,  Inc. 

Kellogg  Switchboard  &  Supply  Co. 

Kin  Tel 

Kleinschmidt  Laboratories,  Inc. 

Koiled  Kords,  Inc. 

Lansdale  Tube  Co.,  Dmsion  of  Philco 
Corp. 

Leich  Sales  Corp. 

Lenkurt  Electric  Co. 

Lewyt  Manufacturing  Corp. 

Loral  Electronics  Corp. 

Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Materiel  Telephonique  Co. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola,  Inc. 

Mountain  States  Telephone  &  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co. 

Mycalex  Corporation  of  America 
National  Co.,  Inc. 

Nelson  Technical  Enterprises 
Nems-Clarke,  Inc. 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

New  York  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Co. 

Otis  Elevator  Co.,  Electronic  Division 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Packard-Bell  Co. 

Page  Communications  Engineers.  Inc. 
Phelps  Dodge  Copper  Products  Corp. 


Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Production  Research  Corp. 

Radiart  Corp. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Ramo-Wooldridge  Corp. 

Raytheon  Manufacturing  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Remington  Rand,  Division  of  Sperry 
Rand  Corp. 

Remler  Co.,  Ltd. 

Rocke  International  Corp. 

Saxonburg  Ceramics 
Society  of  Motion  Picture  &  Televisitm 
Engineers 
Sonotone  Corp. 

SoundScriber  Corp. 

Southern  Bell  Telephone  &  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Telephone  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stelma,  Inc. 

Stcwart-Warner  Corp. 

Stoddart  Aircraft  Radio  Co. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  Tlie 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teletype  Corp. 

Tensolite  Insulated  Wire  Co.,  Inc. 

Texas  Instruments,  Inc. 

Times  Facsimile  Corp. 

T.M.C.  (Canada)  Ltd. 

Trad  Electronics  Corp. 

Transitron  Electronic  Corp. 

Triad  Transformer  Corp. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co, 

Waterman  Products  Co.,  Inc. 
Webster-Chicago  Corp.,  Government 
Division 

West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  (^rp. 

Weston  Electrical  Instrument  Corp. 
Wheelock  Signals,  Inc. 

Wickes  Engineering  &  Construction  Co. 
Wilcox  Electric  Co.,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  Co. 
Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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AFCEA 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 
Phone:  EXeculive  3-3033 

OFFICERS 

President 

Frederick  R.  Furlh* 

Ist  Vice-President 

Maj.  Gen.  Alvin  L.  Pachynski, 
USAF* 

2nd  Vice-President 

Maj.  Gen.  Janies  D.  O'Connell, 
USA* 

3rd  Vice-President 

RAdm.  Henry  C.  Rruton, 
USN* 

4th  Vice-President 
Joseph  E.  Heinrich 
5th  Vice-President 
John  R.  Howland 
General  Counsel 
Ralph  L.  Walker 
Executive  Vice  President 
Wilfred  B.  Goulett 
Secretary 

Julia  B.  Godfrey 
Treasurer 

M.  C.  Richmond 


DIRECTORS 

1958 

George  W.  Bailey* 

W.  R.  G.  Baker 
Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
USAF 

Donald  F.  McClure 
Fred  E.  Moran 
Leslie  F.  Muter 
Fred  J.  Turner 

1959 

Frederick  R.  Furth* 

George  W.  Goddard 
William  J.  Halligan 
William  Kahler 
Frederick  R.  Lack* 

Walter  P.  Marshall 
Raymond  C.  Maude 
Ellery  W.  Stone 

19iS0 

Francis  L.  Ankenbrandt 
Percy  G.  Black* 

Theodore  S.  Gary 
Charles  F.  Horne 
David  R.  Hull 
Frederick  R.  Kappel 
J.  Harry  LaBrum 
David  Samoff 

1961 

Harry  E.  Austin 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Joseph  R.  Redman  * 

Robert  C.  Sprague 
W.  W.  Watts* 

Frank  W.  Wozencraft 
The  President  and  Vice-Presidents 
are  ex-officio  members  of  the  Board 
of  Directors. 


Past  Presidents 
David  Sarnoff 
Frederick  R.,Lack* 
Theodore  S.  Gary 
William  J.  Halligan 
W.  Walter  Watts* 

Joseph  R.  Redman* 

George  W.  Bailey* 

Percy  G.  Black* 

*  Executive  Committee  Member. 


Convention  Professional  Papers 

The  time  for  the  submission  of  the 
200-word  abstract  relating  to  the  Pro¬ 
fessional  Papers  for  the  1958  AFCEA 
Convention  has  been  extended  from 
February  1  to  March  1,  1958.  Rear 
Admiral  Gordon  L.  Caswell,  USN 
iRet.),  former  Assistant  Director  of 
Naval  Communications,  who  has  had 
considerable  background  and  wide 
experience  in  the  field  of  communi¬ 
cations,  will  head  the  committee  for 
ihe  selection  of  papers  to  be  presented 
in  June. 

1958  Convention  Committees  Named 

The  12th  Annual  AFCEA  Conven- 
lj.on  will  be  held  June  4,  5  and  6, 
Wednesday,  Thursday  and  Friday,  in 
the  Sheraton  Park  Hotel.  Washington. 

I).  C. 

Convention  Chairman,  Captain  Wil¬ 
fred  R.  Goulett,  AFCEA  Executive 
Vice  President,  has  named  the  follow¬ 
ing  chairmen  of  various  committees: 

The  Convention  Vice  Chairman  is 
Millard  C.  Richmond;  Program  Di- 
re<tor  is  John  R.  O’Brien;  exhibits 
will  be  handled  by  William  C.  Copp 
and  Associates  of  JVew  York,  N.  Y. ; 
Gordon  L.  Caswell  is  in  charge  of 
professional  papers  and  panel  discus¬ 
sion;  John  F.  Gilbarte  is  in  charge 
of  entertainment;  Edward  J.  Girard 
is  in  charge  of  the  banquet,  buffet 
and  luncheons;  W.  J.  Baird  is  in 
charge  of  public  relations;  tours  and 
transportation  will  be  provided  by 
George  Sheets;  Mrs.  Dorothv  Chris¬ 
topher  is  in  charge  of  ladies’  activi¬ 
ties;  Frank  Martins  has  been  given 
the  responsibilities  of  treasurer. 

Before  the  appointments  of  the 
above  Chairmen,  an  advisory  com¬ 
mittee  comprised  of  AFCEA  members 
from  the  Washington,  D.  C.,  area  held 
two  meetings  in  Mr.  Richmond’s 
office.  A  considerable  amounb  of  de¬ 
tailed  planning  was  accomplished 
which  will  pave  the  way  for  later  de¬ 
cisions  and  contribute  to  the  success 
of  this  year’s  convention.  In  addition 
to  the  above  named  individuals,  the 
following  attended  the  preliminary 
meetings:  Mr.  Thomas  Jacocks,  GE; 
Mr.  Francis  Engel,  RCA;  Mr.  L.  Har- 
riss  Robinson.  Motorola,  Inc.,  and 
Colonel  Percy  Black,  Automatic  Elec¬ 
tric  Co. 

HONOR  GRADUATE  AWARDS 

Ten  officers  graduating  with  top 
honors  at  the  United  Stales  Army  Sig¬ 


nal  School  were  recently  presented 
the  AFCEA  Award  for  outstanding 
achievement. 

Section  7()4-A — Second  Lieutenant 
Harry  E.  Ruther,  3222  Grand  Blvd., 
Brookfield,  Illinois.  EE,  University 
of  Arizona. 

Section  704-B — Second  Lieutenant 
Douglas  L.  Baker,  936  Riehl,  Water¬ 
loo,  Iowa,  EE,  Iowa  State  College. 

Section  705  —  Second  Lieutenant 
(kmer  R.  Reget,  6142V1>  Cold  water 
Canyon.  North  Hollywood,  California. 
Military  Science.  United  States  Mili¬ 
tary  Academy. 

Section  706  —  Second  Lieutenant 
Leonard  S.  Marrella,  30  Atlantic  Ave., 
Long  Braiu  hr,  New  Jersey.  Military 
Science,  United  Slates  Military  Acad¬ 
emy. 

Section  707  —  Second  Lieutenant 
Robert  L.  Anderson,  Route  4,  Box 
140,  Mesa,  Arizona.  General  Studies, 
Arizona  Slate  College. 

Section  708  —  Second  Lieutenant 
John  S.  Tuck,  22  Dartmouth  Ave., 
Dedham,  Mass.  EE,  Northeastern 
University. 

Section  709  —  Second  Lieutenant 
(Charles  J.  Elder,  R  R  2,  Fort  Recov¬ 
ery,  Ohio.  ME,  Purdue  University. 

Section  710  —  Second  Lieutenant 
David  L.  Steele,  510  S.  Court  St., 
Sparta,  Wisconsin.  Speech,  L^niver- 
sity  of  Wisconsin. 

Section  711  —  Second  Lieutenant 
Herbert  L.  Magleby,  Route  #2, 
Pocatello,  Idaho.  ME,  University  of 
Idaho. 

Section  712  —  Second  Lieutenant 
Craig  A.  Gipple,  Columbus  Junction, 
Iowa.  EE,  University  of  Iowa. 

The  Signal  Officer  basic  course  pro¬ 
vides  basic  branch  training  for  newly- 
commissioned  officers. 

Section  933,  Signal  Supply  Officer 
Course.  Second  Lieutenant  Rocco  L. 
Russo,  of  Bodine  Avenue,  Gladstone, 
New  Jersey,  took  top  honors.  This 
course  trains  officers  to  direct  and  su¬ 
pervise  Signal  Corps  supplies  and 
equipment. 

Chief  Warrant  Officer  Carl  C. 
Strickland,  4021  Monitor  Drive, 
Hampton,  Virginia,  took  high  honors 
in  the  Signal  Material  Maintenance 
Officer  Course.  This  course  trains 
officers  to  dire<  t  or  supervise  the  ac¬ 
ceptance  testing,  maintenance,  repair, 
overhaul  and  reissue  of  damaged 
or  defective  Signal  Corps  equipment 
at  both  Army  dej)ot  and  repair  shops. 
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AFCEA  CHAPTERS — National  Director  of  Chapters:  Maj.  Cen.  Alvin  L.  Pachynski,  USAF 

REGIONAL  VICE  PRESIDENTS 

Region  A:  Henry  R.  Bang,  N.  Y.  Tel.  Co.,  140  West  Sf.,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 

Region  B:  Gwge  C.  Ruehl,  Jr.,  2118  St.  Paul  St.,  Baltimore,  Md.  Delaware,  District  of  Columbia,  Kentucky,  Maryland,  Ohio, 
Pennsylvania,  West  Virginia  and  Virginia, 

Region  C:  Ralph  S.  Grist,  1091  McLynn  Ave.,  N.E.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — from 
North  Carolina  to  Louisiana  including  Tennessee, 

Region  D:  Col.  George  L.  Richon,  244  Stanford  Drive,  San  Antonio,  Tex.  New  Mexico,  Texas,  Oklahoma,  Arkansas. 

Region  E:  John  R.  Howland,  Dage  Television  Div.,  Thompson  Products,  Inc.,  W.  1 0th  St.,  Michigan  City,  Ind.  Michigan,  Indiana, 
Illinois,  Wisconsin,  Minnesota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming, 
Colorado, 

Region  F:  Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres.  —  Arthur  Mudgett,  Fort 
Huachuca,  Sec. — Dr.  James  C.  Coe,  P.O. 
Box  2813.  Fort  Huachuca. 

ATLANTA:  Pres.  — Lt.  Col.  Donald  L. 
Adams,  Hqs.  Third  Army,  Fort  McPherson, 
Ga.  Sec. — A.  .M.  Wilson;  Southern  Bell 
T&T  Co.,  51  Ivy  Street,  N.E. 

AUGUSTA-FORT  GORDON:  Pres.  James 
M.  Williams,  So.  Bell  Tel.  &  Tel.  Co.  937 
Greene  St.,  Augusta,  Ga.  Sec. — Jack  R. 
Young,  So.  Bell  Tel.  &  Tel  Co.,  1570  Sun¬ 
set  Ave.,  Augusta,  Ga. 

BALTIMORE:  Pres. — Henry  B.  Yarbrough, 
Bendix  Radio,  E.  Joppa  Rd.,  Towson,  Md. 
Sec. — Trevor  H.  Clark,  Westinghouse  Elec¬ 
tric  Corp.,  Air  Arm  Div.,  Friendship  Int'l. 
Airport. 

BOSTON:  Pres.  —  Col.  Murray  D.  Harris, 
PMST,  Northeastern  University,  Boston. 
Sec. — Louis  J.  Dunham,  Jr.,  Franklin  Tech¬ 
nical  Institute,  41  Berkeley  St.,  Boston, 
Mass. 

CENTRAL  FLORIDA:  Pres— Willard  L. 
Moor,  3002  Fair  Oaks,  Tampa.  Sec. — 
Russell  R.  Randell,  208  So.  Manhattan 
Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — Henry  J.  McDonald,  Kel¬ 
logg  Switchboard  &  Supply  Co.,  6650  S. 
Cicero  Ave.,  Chicago  38.  Sec. — James  F. 
Weldon,  SigC  Supply  Agency;  615  W. 
Van  Buren  St. 

DAYTON-WRIGHT:  Pres.  — Col.  S.  A. 
Mundell,  ARDC,  Wright-Patterson  AFB, 
Ohio.  Sec. — Jack  G.  Anderson,  Hoffman 
Laboratories,  Inc.,  ^2600  Far  Hills  Bldg., 
Dayton. 

DECATUR:  Pres. — Maj.  Robert  M.  Burns, 
402  E.  Prairie,  Decatur,  III.  Sec. — Allen 
D.  Crist,  Decatur  Signal  Depot,  Decatur. 

FORT  MONMOUTH:  Pres.— Halsey  F. 
Hubbard,  USAESA,  Fort  Monmouth,  N.  J. 
Sec. — Harry  C.  Ross,  Box  249,  Hillside 
Rd.,  Atlantic  Highlands,  N.  J. 

FRANKFURT:  Pres.— Col.  W.  L.  Martin, 
SigO,  Hq.  V  Corps,  APO  79,  N.  Y.  Sec. 
— Capt.  Howard  W.  Killam,  Co.  A,  I02d 
Sig  Bn,  APO  757,  N.  Y. 

GULF  COAST:  Pres.  —  Ancil  Z.  Arseneau, 
1350  Park  Court  So.,  Biloxi,  Miss.  Sec. — 
Joseph  A.  O’Connell,  Southern  Bell  T&T 
Co.,  Gulfport,  Miss. 

GREATER  DETROIT:  Pres.— Col.  James  I. 
Vanderhoof,  Hq  30th  Air  Div.,  EADF, 
ADC,  Willow  Run  AF  Sta.,  Mich. 

Sec. — J.  R.  Saxton,  Michigan  Bell  Tele- 
..  phone  So.,  305  Michigan  Ave. 

HAWAII:  Pres.— Col.  Wayne  L.  O'Hern, 
Hq.  PACAF,  APO  953,  S.  F.  Sec.— CWO 
Joseph  B.  Milligan,  Hq.  1810th  AACS 
Group,  APO  915,  S.  F. 

KANSAS  CITY:  Pres.— Lt.  Col.  G.  D. 
Meserve,  USAF  (Ret.),  6211  W.  55th  St., 
Mission,  Kans.  Sec. — Maxwell  H.  Tyrrell, 
Southwestern  Bell  Tel.  Co.,  6500  Troost, 
Kansas  City,  Mo. 


KEFLAVIK:  Pres.— 1st  Lt.  Edward  D.  Ait- 
ken,  1400  OPS  Gp.,  APO  81,  N.  Y.  Sec.— 
Maj.  Benjamin  A.  Roberts,  Hq.  IDF,  APO 
81,  N.Y. 

KOREAN:  Pres. — Col.  Walter  E.  Loti,  SigC, 
8th  Army,  APO  301,  S.  F.  Sec. — Wendell 
B.  Carman,  Hqs.  KMAG,  8202d  AU,  APO 
102,  S.  F. 

LEXINGTON:  Pres.  Charles  L.  Morrison, 
General  Tel.  Co.  of  Ky.,  151  Walnut  St, 
Lexington,  Ky.  Sec. — Harold  V.  Madden, 
Lexington  Signal  Depot. 

LONDON:  Pres. — Lt.  Col.  John  T.  Tyler, 

Hq.  Third  AF,  APO  125,  N.  Y.  Sec.— 
Capt.  H.  W.  Gipple,  Hq.  Third  AF,  APO 
125,  N.  Y. 

LOUISIANA:  Pres. — Charles  Pearson,  Jr., 
Southern  Bell  Tel.  &  Tel.  Co.,  520  Baronne 
St.,  New  Orleans.  Sec. — A.  Bruce  Hay, 
Southern  Bell  Tel.  &  Tel.  Co.,  520  Baronne 
St.,  New  Orleans. 

NEW  YORK:  Pres.  Col.  Ludwig  R.  Engler, 
RCA  Communications,  Inc.,  66  Broad  St., 
New  York  4,  N.  Y.  Sec. — Thomas  Brown 
IV,  New  York  Telephone  Co.,  Rm.  2011, 
140  West  St.,  New  York  7,  N.  Y. 

NEW  YORK  UNIVERSITY:  Pres— Robert 

A.  Fisch,  2386  Davidson  Ave.,  New  York 
68,  N.  Y.  Sec. — Sheldon  Brown,  587  Beck 
St.,  New  York  55,  N.  Y  . 

NORTH  CAROLINA:  Pres— James  R. 
Fowler,  Carolina  T&T  Co.,  122  E.  St.  James 
St.,  Tarboro.  Sec. — John  C.  Coley,  Caro¬ 
lina  T&T  Co.,  517  Hay  St.,  Fayetteville. 

NORTH  TEXAS:  Pres. — H.  J.  Wissemann, 
Texas  Instruments,  6000  Lemmon  Ave., 
Dallas.  Sec. — John  W.  Williams,  4913 
Cockrell  Ave.,  Fort  Worth. 

NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Wilfred  J.  P  icard;  Sec. — Thomas 
R.  King,  Jr.  Div.  B:  Pres. — Neal  W.  At¬ 
kinson;  Sec. — Jason  Brooks. 

NORTHWEST  FLORIDA:  Pres.  — Col.  R. 

B.  H.  Rockwell,  Hq.  APGC,  Eglin  AFB. 
Sec. — Capt.  Edmund  G.  Forkner,  Hq. 
APGC,  DCS/M-ME,  Eglin  AFB 

ORANGE:  Pres. — Gene  S.  Johnson,  Box  1675, 
Casselberry,  Fla.  Sec. — Vince  Meder,  Ra¬ 
diation,  Inc.,  501  Commonwealth  Ave., 
Orlando,  Fla. 

PARIS:  Pres. — Br.  Gen.  Frank  W.  Moorman, 
U.  S.  Army  Attache  France,  APO  230, 
N.Y.  Sec. — Lt.  Col.  Russell  A.  Duke,  Office 
of  U.S.  Army  Attache,  APO  230,  N.  Y. 

PHILADELPHIA:  Pres.— J.  B.  Henry,  IRC, 
401  No.  Broad  St.  Sec.— R.  L.  Halber- 
stadt,  Diamond  State  Tel.  Co.,  1329  Chest¬ 
nut  St. 

PHILIPPINE:  Pres. — Col.  Orville  Laird, 
Hq.  Thirteenth  AF.  APO  74,  S.  F.  Sec.— 
Robert  C.  Young,  Radio  Electronic  Hqs., 
Inc.,  P.O.  Box  1400,  Manila. 

PITTSBURGH:  Pres  —  George  H.  Ader- 
hold,  Saxonburg  Ceramics  Co.,  Saxon- 
burg,  Pa.  Sec. — H.  W.  Shepard,  Jr.,  386 
Arden  Road. 


ROCKY  MOUNTAIN:  Pres.— Col.  O.  W. 
Miller.  USAF  Hq.  ADC.  Ent  AFB,  Colo., 
Sec. — Maj.  B.  C.  DeLosier,  USAF,  Box  4, 
HQ.  ADC.  Ent  AFB.  Colo. 

ROME-UTICA:  Pres. — Allan  A.  Kunze,  Lee 
Center,  N.  Y.  Sec. — Darrell  S.  Kirby,  904 
Floyd  Ave.,  Rome,  N.  Y. 

SACRAMENTO:  Pres. — Lt.  Col.  Clarence 

M.  Godfrey,  Sacramento  Signal  Depot. 
Sec. — Capt.  Robert  McMorrow,  951  La 
Sierra  Drive. 

SAN  FRANCISCO:  Pres  —  S.  N.  Barton. 
Mackay  Radio,  P.  O.  Box  1241,  Palo  Alto, 
Calif.  Sec. — Karel  W.  Goossens,  Pacific 
T&T  Co.,  140  New  Montgomery  St. 

SAN  JUAN:  Pres. — James  P.  Fitzwilliam, 
SigO.  Hq  USARFANT  &  MDRP,  APO  851, 

N.  Y.  Sec. — Albert  Crumley,  Radio  Corp. 
of  P.  R.,  P.  O.  Box  10073,  Caparra 
Heights,  P.  R. 

SCOTT-ST,  LOUIS:  Pres.— B.  Roger  Rob- 
ards.  Southwestern  Bell  Tel.  Co.,  721  Mis¬ 
souri  Ave.,  E.  St.  Louis,  III.  Sec. — Allan  L. 
Eisenmayer,  P.O.  Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Raymond  J.  Laine,  521 
E.  123rd  Sec. — Merrill  R.  Stiles,  916  W. 
122nd. 

SOUTH  CAROLINA:  Pres.— Cmdr.  H.  C. 
Rodin,  Bldg.  10,  Charleston  Neval  Ship¬ 
yard,  Charleston.  Sec. — F.  L.  Davis,  South¬ 
ern  Bell  T&T  Co.,  Owen  Bldg.,  Columbia. 

SOUTH  TEXAS:  Pres.— Col.  Albert  H.  Sni¬ 
der,  1822  AACS  Group.  Randolph  AFB, 
Tex.  Sec. — S.  J.  Keane,  Southwest  Re¬ 
search  Institute,  Box  2296,  San  Antonio. 

SOUTHERN  CALIFORNIA:  Pres.  — Lester 
R.  Daniels,  Daniels  Engineering,  Inc.,  5244 
Van  Nuys  Blvd.,  Van  Nuys,  Cal.  Sec. — Col. 
Frank  J.  Shannon,  Sr.,  Packard-Bell  Elec¬ 
tronics  Corp.,  12333  W.  Olympic  Blvd., 
Los  Angeles  64,  Calif. 

SOUTHERN  CONNECTICUT:  Pres.  — Ed¬ 
win  B.  Hurley,  So.  New  England  Tel.  Co., 
Box  1562,  New  Haven.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard 
Ave.,  Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 

TINKER-OKLAHOMACITY:  Pres.  — Del¬ 
bert  F.  Cravens,  Southwestern  Bell  Tel. 
Co.,  405  No.  Broadway,  Oklahoma  City. 
Sec. — Lt.  Col.  Albert  A.  ifudd,  1800  AACS 
Wing,  Tinker  AFB,  Okla. 

TOKYO:  Pres. — Col.  Thomas  W.  Riley,  Hq. 
USARJ  Sig.  Off.,  APO  343,  S.  F.  Sec.— 
D.  A.  L.  Hughes  (Philco),  Hq.  USARJ  Sig. 
Off.,  APO  343,  S.  F. 

WASHINGTON:  Pre  s. — L.  Harriss  Robin¬ 
son,  Motorola,  Inc.,  1145  19th  St.,  N.W. 
Sec. — Jofin  R.  O'Brien,  Hoffman  Labora¬ 
tories,  Inc.,  1625  Eye  St.,  N.W. 
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Atlanta — Shown  at  a  press  conference  prior  to  the  November  19th  meeting  are,  left  to  right:  Chapter  President  Donald  L.  Adams;  Homer 
Meaders,  Atlanta  Journal;  Bill  Tucker,  United  Press;  Fred  J.  Friel,  guest  speaker  from  the  Naval  Research  Laboratory;  John  Bent,  WLW-A; 

Frank  Wells,  A+Unta  Constitution,  and  Program  Chairman  W.  O,  McDowell. 


the  Russians  launched  their  first  satel¬ 
lite. 

“  ‘It  was  the  wettest  dry  run  in  his¬ 
tory,’  the  expert  space  tracker  said. 
‘We  got  observations  from  our  stations 
at  Ft.  Stewart,  in  Peru,  in  Havana  and 
from  Australia,  to  mention  some.  We 
were  able  to  set  up  an  orbit  from  their 
observations.  We  sent  this  information 
to  Russia.’  ” 


of  Sputnik  I  what  the  freipiencies  would 
be.’ 

“Friel  said  that  it  was  entirely  pos¬ 
sible  for  the  Russians  to  have  ‘rigged’ 
their  satellites  to  broadcast  important 
information  over  Russian  territory  only. 

“  ‘We  have  the  same  sort  of  plan  for 
our  satellite,’  the  electronics  expert 
said.  ‘No  idea  of  secrecy  is  involved  in 
our  plan,  and  probably  not  in  tbe 
Russians.’ 

“  ‘We  have  our  tracking  stations  set 
up  on  the  75th  parallel,  and  we  can 
operate  our  satellite  so  that  it  gives  out 
information  only  when  it  is  over  these 
stations.  This  is  done  by  sending  a 
radio  impulse  to  the  satellite  which  will 
tell  it  to  start  transmitting  what  it  has 
“seen.”  It’s  just  a  question  of  saving 
our  batteries.’ 

“Friel  said  that  his  group  was  plan¬ 
ning  a  ‘dry  run’  for  ‘moonwatch’  sta¬ 
tions  such  as  at  Ft.  Stewart,  Ga.,  when 


Atlanta 

“Radio  Tracking  Earth  Satellites” 
was  the  subject  of  an  address  by  Fred 
.1.  Friel  of  tbe  Naval  Research  Labora¬ 
tory  at  the  chapter’s  November  19th 
dinner-meeting.  Held  at  the  Atlanta 
(reneral  Depot,  the  meeting  drew  an 
attendance  of  250  members  and  guests. 

The  following  report  appeared  in  the 

Atlanta  Constitution: 

“  ‘No  secrecy  has  ever  cloaked  Ameri¬ 
ca’s  efforts  to  launch  an  earth  satellite,’ 
an  expert  working  on  the  Navy’s  Van¬ 
guard  project  said  Tuesday  in  Atlanta. 

“Fred  J.  Friel,  Jr.,  Manager  of  Field 
Operations  in  Tracking  and  Guidance  for 
the  Naval  Research  Laboratory,  Wash¬ 
ington,  D.  C.,  made  that  statement  at 
an  interview  before  - speaking  to  mem¬ 
bers  of  an  Armed  Forces  Communica¬ 
tions  and  Electronics  Association  meet¬ 
ing  here  Tuesday  night. 

“Friel  said  that  work  on  the  satellite 
project  in  this  country  was  completely 
divorced  from  any  military  objectives 
and  was  done  in  the  interests  of  the 
International  Geophysical  Year,  pre¬ 
cluding  any  reason  for  secrecy  in  the 
jiroject. 

“The  expert  in  tracking  space  objects 
said  that  his  group  had  learned  from 
the  Russians’  two  satellites  that  radio 
transmissions  on  as  low  a  frequency  as 
40  and  20  megacycles  would  pierce  the 
ionosphere. 

“‘We  plan  our  broadcasts  from  our 
first  satellite  to  be  on  108  megacycles,’ 
the  engineer  said.  ‘Russia  picked  the 
lower  frequencies  so  that  transmissions 
could  be  picked  up  by  anybody  who 
had  a  shortwave  set,  probably.  They 
announced  at  the  IGY  meeting  in  Wash¬ 
ington  three  days  before  the  launching 


Augusta-Fort  Cordon 

An  evening  of  dinner  and  dancing 
highlighted  the  meeting  of  December 
12th  as  chapter  members  gathered  with 
their  wives  for  a  ladies’  night  banquet 
at  Timmerman’s  Lodge. 

Following  tbe  dinner,  officers  were 
installed  for  1958.  Newly  elected  presi¬ 
dent  James  M.  Williams,  Southern  Bell 
Telephone  Company,  received  the  gavel 
from  Colonel  Otto  T.  Saar,  Assistant 
Commandant  of  the  Army’s  Southeast- 


lons 


Augusta~Fort  Gordon — New  chapter  officers  were  installed  on  December  12th.  From  left  to 
right  are:  Col.  Erling  J.  Foss,  3rd  vice  president;  M/Sgt.  Martin  L.  Jenkins,  1st  vice  president; 
James  M.  Williams,  president;  Jack  R.  Young,  secretary,  and  Lt.  Col.  D.  R.  Knight,  treasurer. 
Not  present  at  the  time  photo  was  taken  was  George  W.  Sims,  2nd  vice  president. 
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ern  Signal  School  and  a  past  president 
of  the  chapter.  Mr.  Williams  succeeded 
Colonel  B.  E.  Small,  Commander  of  the 
Signal  Training  Regiment,  who  served 
as  chapter  president  during  1957. 


Baltimore 


The  chapter's  annual  Christmas  din¬ 
ner-dance  was  held  on  December  20th 
and  enjoyed  its  traditional  success.  The 
festive  event  took  place  in  the  main 
ballroom  of  the  Fort  George  G.  Meade 
Officers  Club. 


Fort  Monmouth 


— Col.  W.  L.  Martin,  Hq.  V  Corps; 
vice  presidents — Lt.  Col.  J.  M.  Raleigh, 
32nd  Sig.  Bn. ;  C.  A.  Webb,  Jr.,  Emerson 
Tech.  Reps.;  George  A  Spear,  Engr. 
Sec.  ESA;  treasurer — R.  L.  Prokop, 
Sig.  Proc.  Center;  secretary  —  Capt. 
H.  W.  Killam,  102nd  Sig.  Bn.,  Co.  A. 

President  Martin  assigned  duties  to 
the  vice  presidents  as  follows:  assistant 
to  the  president — Mr.  Spear;  mem})er- 
ship — Lt.  Col.  Raleigh;  constitution 
and  by-laws — Mr.  Webb. 

Plans  were  made  for  a  vigorous  mem¬ 
bership  drive  and  for  a  program  of 
regular  chapter  meetings. 

Kansas  City 

Prinicipal  speaker  at  the  diaper's 
December  11th  dinner-meeting,  held  at 
the  Sales  and  Advertisers  Executive 
Club,  was  James  E.  Gardner,  Vice 
President  (»f  the  Wilcox  Electric  Com- 
l)any. 

Mr.  Gardner's  subject  was  “The  Po¬ 
tentialities  of  Single  Side  Band  Tech¬ 
niques  of  Aircraft  Communications" 
and  covered  comparative  advantages 
and  disadvantages  between  single  side 
band  and  double  side  band  circuits. 


More  than  150  civilian  and  military 
members  of  the  chapter  attended  the 
Christmas  luncheon-meeting  on  Decem¬ 
ber  17th  in  the  Sapphire  Room  at  Gibbs 
Hall  Officers  Club.  Among  those  at¬ 
tending  were  Maj.  Gen.  W.  Preston 
Corderman,  Fort  Monmouth  Command¬ 
ing  General  and  Brig.  Gen.  Albert  F. 
Cassevant,  Commandant  of  tbe  Army 
Signal  ScliQol. 

The  guest  speaker  was  A.  E.  Abel 
of  the  Bendix  Corporation,  Towson. 
Maryland,  who  talked  on  “Advances  in 
Electronics,"  following  the  luncheon. 
Halsey  Hubbard  of  the  Army  Signal 
Equipment  Support  Agency,  chapter 
president,  presided. 

Frankfurt 

The  official  organizational  meeting 
of  the  Frankfurt  Chapter  was  held  at 
the  Frankfurt  Officers  and  Civilian 
Club  on  October  18th.  Guest  speaker 
of  the  evening  was  Col.  Winfield  L. 
Martin,  Signal  Officer,  V  Corps. 

The  interim  president,  George  A. 
Spear,  opened  the  meeting  with  a  re¬ 
view  of  the  history  of  the  Association 
and  the  former  European  chapter 
which  had  been  active  in  Frankfurt  for 
a  number  of  years  after  its  organization 
in  1947. 

Col.  D.  S.  Prescott,  chairman  of  the 
nominating  committee,  submitted  the 
recommendations  of  the  committee  and 
the  following  slate  of  officers  was 
elected  for  the  coming  year:  president 


Frankfurt,  Germany — George  A.  Spear,  interim  president,  presents  the  official  charter  of 
the  Frankfurt  Chapter  to  Col.  W.  L.  Martin,  Signal  Officer,  V  Corps,  newly  elected  president. 


Northeastern  University — The  chapter  awarded  Joel  Chase,  center,  an  AFCEA  lapel  button 
for  outstanding  service  as  publicity  chairman.  Admiring  the  award  are,  left  to  right,  Maj.  Fred 
J.  Frank,  chapter  advisor;  William  C.  Regan,  Jr.,  secretary;  Fred  Picard,  past  president; 
Edward  O'Keefe,  president,  and  Thomas  R.  King,  Jr.,  vice  president. 


New  York 


The  program  of  the  chapter's  annual 
meeting  on  December  18th,  held  at  the 
Biltmore  Plaza  Hotel,  featured  a  lec¬ 
ture-demonstration  on  “Solid  State  Elec¬ 
tronics"  by  Robert  P.  Jutson  of  tlie  Bell 
Telephone  Laboratories. 

The  election  of  new  officers  for  1958 
took  place  during  the  business  session, 
with  the  following  result:  president — 
Col.  Ludwig  R.  Engler,  RCA  C<»mmuni- 
cations,  Inc.;  vice  presidents — Henry 
R.  Bang,  New  York  Telephone  Co.: 
Edwin  C.  Carlson,  Mutual  Life  Insur¬ 
ance  Co.;  Lt.  Col.  David  Talley,  Inter¬ 
national  Telephone  &  Telegraph  Co.; 
secretary  —  Thomas  Brown,  IV,  New 
York  Telephone  Co.;  treasurer  —  Lt. 
Col.  R.  Hearn,  Bell  Telephone  Labora¬ 
tories;  recording  secretary — Capt.  O.  S. 
Ostberg,  IT&T  Co.;  member  of  execu¬ 
tive  committee  —  Col.  Benjamin  H. 
Oliver,  Jr.,  American  Telephone  &  Tele¬ 
graph  Co.,  retiring  president;  board 
of  directors — George  W.  Bailey,  Insti¬ 
tute  of  Radio  Engineers;  Rear  Adni. 
R.  W.  M.  Graham,  Raytheon  Manufac¬ 
turing  Co.;  F.  A.  Gunther,  Radio  Engi¬ 
neering  Laboratories;  Lt.  Col.  W.  L. 
Hallahan,  Laird  &  Co.;  J.  V.  L.  Hogan, 
Hogan  Laboratories;  W.  A.  Kirsch, 
Fairchild  Camera  &  Instrument  Co.; 
F.  R.  Lack,  Western  Electric  Co.;  Maj. 
Gen.  F.  H.  Lanahan,  Federal  Electric 
Co.;  Maj.  Gen.  R.  C.  Maude,  Allen  B. 
DuMont  Laboratories,  Inc;  C.  F.  Mc- 
Elwain,  International  Business  Ma¬ 
chines  Corp.;  Col.  Julian  Z.  Millar, 
Western  Union  Telegraph  Co.;  Col. 
T.  H.  Mitchell,  RCA  Communications; 
Milton  G.  Nattress,  Jr.,  N.Y.  Tel.  Co.: 
Maj.  Theodore  N.  Pope,  Bell  Tel. 
Labs.:  Rear  Adm^  Ellery  W.  Stone. 
American  Cable  &  Radio  Corp.,  and 
J.  L.  Strauss,  The  Lewyt  Corp. 

Mr.  Jutson  demonstrated  some  of  the 
latest  solid-state  devices  of  the  Bell 
Telet)hone  Laboratories.  These  included 
miniature  silicon  rectifier  elements, 
transistors,  and  solar  batteries.  He 
demonstrated  some  novel  uses  of  tran¬ 
sistors  in  a  computer  and  a  translator. 
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•  Designed  for  TV  systems  use 

The  TK-201  TV  Camera  Chain  can  be  used  as  the  basic  unit  in  establishing  a  closed 
circuit  television  system.  It  can  also  be  inexpensively  added  to  an  already  established 
system,  because  of  its  modular-type  control  unit.  This  makes  it  possible  to  supply 
in  the  control  unit,  only  the  specific  combination  of  subchassis  (sync,  pulse  and 
blanking  amplifier)  required  for  a  particular  application.  This  combination  is 
determined  by  (a)  the  type  of  sync  required  and  (b)  the  number  of  cameras  in  the 
system.  Also,  for  system  use,  the  operating  panel  on  the  control  unit  is  readily 
removed  for  standard  rack  mounting  at  a  remote  camera  control  position. 

•  Assures  excellent  picture  qualify 

Up  to  600  horizontal  line  resolution— 8  me  band  width— good  gray  scale  rendition. 

Achieved  with  aperture  correction  and  low  noise  circuitry. 

•  Line  of  accessories  provides  flexibility 

Includes  pan  and  tilt  mechanisms,  remote  focus,  iris  controls,  v/eather-proof,  dust- 
proof,  or  explosion-proof  housings  and  switching  equipment  to  make  the  TK-201 
system  useful  in  many  applications. 

Find  out  how  RCA  dosed  circuit  Television  can  serve  you  better  and  save  you  money  —  Mail  coupon. 


Tmk{s)  It 


Radio  Corporation  of  America,  Broadcast  and  Television  Equipment 
Dept.  C-291,Bldg.  15-1,  Camden,  N.  J. 

In  Canada:  RCA  VICTOR  Company  Limited,  Montreal 

Q  Please  send  me  literature  on  the  new  moderate-priced  RCA  Type  TK-201  Closed 
Circuit  Television  Equipment  for  systems  use. 

□  I  am  interested  in  following  application _ 


a  new  closed  circuit 


featuring 

Modular-type  Control  Unit 


The  new  TK-201  Equipment 
consists  of  compact  camera  (above) 
and  modular-type  control  unit  (not  shown). 
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South  Carolina — ^An  executive  committee  meeting  held  December  I9in  was  attended  by  the  group  above,  beated,  left  to  right:  Cdr.  J.  G. 
Carmack,  USN;  Cdr.  H.  C.  Rodin,  USN,  president;  W.  O.  Kiger,  1st  vice  president;  F.  L.  Davis,  secretary-treasurer,  and  W.  F.  Reilly,  program 
and  publicity  chairman.  Standing,  left  to  right:  E.  D.  BiggerstafF,  Jr.,  membership  chairman;  E.  C.  Figg,  member  of  the  board  of  governors  at 
The  Citadel;  A.  T.  Stephens,  program  and  publicity  committee,  and  W.  L.  Schachte  and  C.  A.  Ducker,  membership  committee. 


Philadelphia 

Members,  their  wives  and  guests 
turned  out  in  good  number  for  the 
chapter’s  annual  Christmas  cocktail 
party,  dinner  and  dance. 

The  Officers  Club  at  the  Philadelphia 
Naval  Base  was  the  scene  of  the  holiday 
celebration. 

Pittsburgh 

A  buffet  supper  and  dance  at  the 
East  Liberty  Armory  on  December  13th 
marked  the  chapter’s  holiday  activity. 

Added  attractions  were  door  prizes, 
as  well  as  three  grand  prizes  which 
consisted  of  an  RCA  Hi-Fi  set  and  two 
17"  RCA  portable  TV  sets. 

Scott-St.  Louis 

The  celebration  of  the  chapter’s  sixth 
anniversary  took  place  on  December 
10th.  Present  to  congratulate  the  chap¬ 
ter  and  also  give  reports  on  AFCEA 
national  and  local  activities  were  AF- 
CEA’s  National  President,  Rear  Adm. 
F.  R.  Furth,  USN  (Ret.),  and  AFCEA’s 
Executive  Vice  President,  Capt.  Wilfred 
B.  Goulett,  USN  (Ret.). 

Principal  speaker  was  Brig.  Gen. 
Albert  T.  Wilson,  Jr.,  Deputy  Chief  of 
Staff  for  Operations,  Headquarters, 
Military  Air  Transport  Service.  His 
address  on  the  subject  of  “What  MATS 
Means  to  Our  National  Defense”  cov¬ 
ered'  the  over-all  mission  of  MATS  as 
well  as  the  contribution  of  each  of  its 
subordinate  commands,  such  as  Air¬ 
ways  and  Air  Communications  Service 
(AACS),  Air  Weather  Service  (AWS), 
Air  Sea  Rescue  Service  (ASRS),  etc. 


Scott~St,  Louis — Pictured  at  the  November  meeting,  left  to  right:  B.  R.  Robards,  vice  presi¬ 
dent;  Col.  C.  W.  Gordon,  president;  Col.  W.  E.  Groves,  who  addressed  the  chapter  on  the 
subject  of  "Combat  Surveillance,  Today  and  Tomorrow;"  Col.  W.  D.  Cairnes,  and  A.  L. 

Eisenmayer,  secretary. 


The  chapter  paid  tribute  to  its  presi¬ 
dent,  Col.  Charles  W.  Gordon,  who  was 
retiring  from  the  Air  Force.  A  special 
film  made  of  the  review  and  parade  at 
Scott  Air  Force  Base  in  honor  of  his 
retirement  was  shown  to  the  gathering. 
A  gold  AFCEA  lapel  button  was  pre¬ 
sented  to  Colonel  Gordon  on  behalf  of 
the  chapter  by  Secretary  Allan  Eisen¬ 
mayer  in  token  of  his  outstanding  serv¬ 
ice  as  chapter  president.  A  gold  button 
was  also  presented  to  Walter  W.  Van 
Skiver,  the  immediate  past  president 
of  the  chapter. 

The  change  in  leadership  was  effected 
when  Colonel  Gordon  turned  over  the 
gavel  to  B.  Rogers  Robards,  chapter 
vice president,  who  succeeded  to  the 
presidency  for  the  balance  of  the  1957- 
58  term. 

The  meeting  took  [)lace  at  Augustine’s 
Restaurant  in  Belleville,  Ill.,  and  was 
preceded  by  a  cocktail  hour  and  dinner. 
Dancing  followed  the  formal  program. 

Seated  at  the  head  table  were:  Gen¬ 
eral  Wilson;  Col.  and  Mrs.  Gordon; 
Admiral  Furth;  Captain  Goulett;  Mr. 
and  Mrs.  Robards;  Rear  Adm.  Robert 
E.  Melling,  USN  (Ret.),  and  Miss 
Melling;  Mr.  and  Mrs.  Eisenmayer; 
Col.  and  Mrs.  William  D.  Cairness,  and 
Mi  ss  E.  Reynolds  of  General  Wilson's 
staff. 


South  Carolina 

The  board  of  directors  and  commit¬ 
teemen  of  the  chapter  met  on  Decem¬ 
ber  19th  at  the  Officers  Mess  of  the 
Charleston  Naval  Shipyard  to  formulate 
plans  for  the  next  meeting  and  conduct 
other  business  at  hand. 

Present  were:  Comdr.  Harry  C.  Ro¬ 
din,  president;  W.  0.  Kiger,  first  vice 
president;  F.  L.  Davis,  secretary-treas¬ 
urer;  W.  L.  Schachte  and  C.  A.  Ducker, 
membership  committee;  W.  F.  Reilly 
and  A.  T.  Stephens,  program  and  pub¬ 
licity  committee;  E.  D.  Biggerstaff, 
Comdr.  J.  G.  Cormack  and  E.  C.  Figg, 
guests. 

Named  to  fill  vacancies  in  the  execu¬ 
tive  organization  of  the  chapter  were: 
Maj.  Frank  S.  Barnes,  Jr.,  of  the  Rock 
Hill  Telephone  Company,  who  was 
made  a  member  of  the  board  to  replace 
Hugh  Pulliam;  also  E.  D.  Biggerstaff 
of  Charleston  Naval  Shipyard  who  was 
appointed  chairman  of  the  membership 
committee  to  succeed  W.  L.  Schachte. 

South  Texas 

Maj.  David  G.  Simons,  the  Air  Force 
officer  who  last  summer  soloed  in  a  bal¬ 
loon  at  a  record  altitude  of  more  than 
100,000  feet,  was  the  feature  speaker 
at  the  chapter’s  December  10th  dinner- 
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This  included  the  selection  of  a  card 
from  an  ordinary  deck  of  cards  by  the 
new  chapter  president.  Col.  L.  R.  Eng- 
ler,  who,  after  some  mental  computa¬ 
tions,  gave  a  coded  number  to  the  tran¬ 
sistor  translator  computer  which  im¬ 
mediately  by  a  series  of  lights  indi¬ 
cated  the  correct  card  which  he  was 
holding.  A  motion  picture  film  on  “The 
Bell  System  Solar  Battery  and  its  Ap¬ 
plications  in  Telephone  Work”  also 
was  shown. 
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meeting  at  Randoltih  Field  Officers 
Club. 

The  chapter  recorded  the  best  turn¬ 
out  of  tbe  year  to  bear  Major  Simons’ 
vivid,  illustrated  account  of  his  record 
journey  in  an  aluminum  capsule  to  the 
fringe  of  outer  space. 

Southern  Connecticut 

On  Decemher  12th,  chapicr  members 
and  guests  heard  Lincoln  Fhompson, 
Vice  President  of  Raymond  Fmgineer- 
ing  Laiioratory,  Inc.,  and  a  past  presi¬ 
dent  of  the  chapter,  present  a  program 
on  “Independent  Research  and  Devel¬ 
opment  Facilities.” 

Mr.  Thompson  stressed  the  increasing 
emphasis  on  research  and  develo|)ment 
— both  military  and  civilian;  the  need 
for  custom  production  facilities  as  a 
parallel  service,  particularly  in  the 
missile  field;  the  growth^  of  his  com¬ 
pany,  Raymond  Engineering  Labora¬ 
tory,  gauged  to  fill  those  needs,  and 
gave  a  particularly  interesting  demon¬ 
stration  of  the  mechanism  made  hy 
Raymond  for  separating  the  satellite 
from  the  third  stage  of  the  missile. 

The  talk  was  topped  off  by  a  showing 
of  a  seven-minute  film  describing  jilans 
for  tracking  earth  satellites. 

Switzerland 

The  chapter’s  annual  business  meet¬ 
ing  took  place  at  tbe  Hotel  de  Bergues, 
(Geneva,  on  December  14th.  Among  the 
guests  j)resent  were  Col.  Frederic  H. 
Dickson,  a  member  of  the  Fort  Mon¬ 
mouth  Chapter,  and  Dr.  F.  Gautier  of 
the  National  Bureau  of  Standards, 
Boulder,  Colorado. 

The  following  officers  were  elected  to 
serve  during  1958:  president  —  Capt. 
(ierald  C.  Gross,  USNR,  International 
Telecommunication  Union;  vice  presi¬ 
dent  for  Geneva — F.  Chevalier,  Inter¬ 
national  Automatic  Electric  Sales  (Jo.; 
vice  president  for  Berne — Col.  R.  Mil¬ 
ler,  USA,  U.S.  Military  Attache  in 
Berne;  vice  president  for  Zurich — R.  H. 
Holz,  Radio  Corporation  of  America, 
Zurich;  secretary-treasurer — R.  V.  Lind¬ 
sey,  International  Telecommunication 
Ihiion;  chairman,  memhership  commit¬ 
tee — D.  E.  Stacey,  Lenkurt  fJlectric 
Company;  chairman,  program  commit¬ 
tee — Jack  Reid,  Radio  Corjunation  of 
America,  Geneva. 

Washington 

“Air  and  ground  landing  forces  of 
the  modern  Marine  (Jorps  demand  close 
control  and  coordination  through  radio 
communications  and  electronic  devices,” 
stated  Brigadier  General  Richard  C. 
Mangrum,  USMC,  who  spoke  about  the 
modern  Marine  Corps  at  the  regular 
luncheon-meeting  of  the  Washington 
Chapter  on  January  7th  at  the  Willard 
Hotel. 

“It  is  imperative,”  said  General  Man¬ 
grum,  “that  landing  forces  retain  their 
high  tactical  mobility  after  they  land. 
For  this  we  will  rely  heavily  on  heli¬ 
copters.”  Pointing  out  that  the  direct 
heach  assault  from  the  sea  will  gradu¬ 
ally  assume  a  lesser  part  in  amphihious 
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operations.  he  said:  ‘Tiltimately, 
beaches  will  be  required  only  for  the 
introduction  of  heavy  comhat  vehicles, 
equipment,  logistic  support,  and  these 
beaches  will  he  seized  from  the  flanks 
or  rear  by  helicopter-landed  assault 
forces.” 

New  type  radio  relay  equipment  is 
the  best  answer  to  the  problem  of  com¬ 
munication  between  dispersed  Marine 
units,  according  to  General  Mangrum. 
Other  new  “black  box”  developments 
for  use  by  the  Marines  include  combat 
surveillance  equipment  and  light-weight 
helicopter-transportable  air  search  ra¬ 
dar  equipment. 

General  Mangrunrs  presentation  cov¬ 
ered  the  kind  of  war  we  must  expect 
in  the  future — both  general  and  local¬ 
ized.  He  stated  that  when  majoi*  pow¬ 
ers  reach  a  capability  of  destroying 
each  other,  however,  there  will  he  an 
intensification  of  the  cold  war  and  some 
form  of  limited  warfare — which  will 
undoubtedly,  sooner  or  later,  involve 
participation  by  elements  of  the  Marine 
Corps. 

Seated  at  the  head  table  during  the 
luncheon  were  General  Mangrum;  Col. 
Kenneth  D.  Kerby,  USMC,  Director  of 
Aviation;  Col.  James  G.  Bishop,  USMC. 
Head  of  Communications  and  Elec¬ 
tronics  Branch,  G-4;  Col.  Frederick  P. 
Henderson,  USMC,  Head  of  Develop¬ 
ment  Branch,  G-4;  Lt.  Col.  Robert  L. 
Cochran,  USMC,  Head  of  Aviation  Elec¬ 
tronics  Branch,  Division  of  Aviation; 
Maj.  Gen.  Henry  R.  Paige,  USMC,  As- 


Washinffton — Brig.  Gen.  Richard  C.  Man¬ 
grum,  USMC,  Deputy  Assistant  Chief  of 
Staff,  G-3,  who  was  the  main  speaker  at  the 
January  luncheon. 

sistant  Chief  of  Staff,  G-4;  Col.  David 
W.  Stoned iffe,  USMC,  Assistant  to  As¬ 
sistant  Chief  of  Staff,  G-3;  Lt.  Col. 
Arnold  W.  Harris,  Senior  Marine  Oflfi- 
cer  in  Navy  Bureau  of  Ships  for  Elec¬ 
tronics;  Capt.  Wilfred  B.  Goulett,  USN 
(Ret.),  AFCEA  Executive  Vice  Presi¬ 
dent,  and  Mr.  William  C.  Copp  of  Wil¬ 
liam  C.  Copp  and  Associates,  AFCEA 
national  advertising  representative. 


TELEPHONE  AND  TELEGRAPH  EQUIPMENT 

Radio  Engineering  Products  is  currently  producing  a  number  of  types  of  equipment, 
electrically  and  mechanically  interchangeable,  with  standard  Bell  System  apparatus. 

CARRIER-TELEPHONE  EQUIPMENT 

C5  Carrier-Telephone  Terminal  (J68756).  A  kit  for  adding  a  fourth  toll-grade  channel 
to  existing  C  systems  is  available.  •  Cl  Carrier-Telephone  Repeater  (J68757)  •  121 A  C 
Carrier  Line  Filter  •  H  Carrier  Line  Filter  (X66217C). 


CARRIER-TELEGRAPH  EQUIPMENT 

40C1  Carrier-Telegraph  Channel  Terminal  (J70047C)  • 
(J70036AL  etc.)  •  40AC1  Carrier-Telegraph  Terminal. 


140A1  Carrier  Supply 


VOICE-FREQUENCY  EQUIPMENT 

VI  Telephone  Repeater  .(J68368F)  •  Power  Supply  (J68638A1)  •  VI  Amplifiers 
(J68635E2  and  J68635A2)  •  V3  Amplifier  (J68649A)  •  V-F  Ringers  (J68602,  etc)  • 
Four  Wire  Terminating  Set  (J68625G1)  •  1C  Volume  Limiter  (J68736C). 

D-C  TELEGRAPH  EQUIPMENT 

16B1  Telegraph  Repeater  (j/0037B)  •  lOEl  Telegraph  Repeater  (J70021A)  •  128B2 
Teletypewriter  Subscriber  Set  (J70027A). 

TEST  EQUIPMENT 

2A  Toll  Test  Unit  (X63699A)  •  12B,  13A,  30A  (J64030A)  and  32A  (J64032A)  Trans¬ 
mission  Measuring  Sets  •  111A2  Relay  Test  Panel  (J66118E)  •  118C2  Telegraph  Trans¬ 
mission  Measuring  Set  (J70069K)  •  163A2  Test  Unit  (J70045B)  •  163C1  Test  Unit 
(J70045D). 

COMPONENTS  AND  ACCESSORIES 

255A  and  209FG  Polar  Relays  •  Repeating  and  Retard  Coils,  several  types  •  184» 
185,  230A  and  230B  Jack  Mountings. 


RADIO  ENGINEERING  PRODUCTS 

1080  UNIVERSITY  ST.,  MONTREAL  3,  CANADA 


TELEPHONE 
UNiversity  6-6887 


CABLES 

RADENPRO.  MONTREAL 


'  /' 
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PREPARED 
COMPONENTS 
IN  SECONDS 
WITH  THE 
PIG-TAILOR” 


P  G-TA  LOR  NG 


.  ...  a  revolutionary  now  aiethaahal  process  for  higher 
production  at  lower  costs.  Fastest  PREPARATION  and  ASSIMBIY 
of  Resistors,  Capacitors,  Diodes  and  all  other  axial  lead 
coaipoaeats  for  TERMIMAl  BOARDS,  PRINTED  CIRCUITS  and 
MINIATURIZED  ASSEMBLIES. 


The  “PIG-TAILOR”  plus  "SPIN-PIN" — accurately 
MEASURES,  CUTS,  BENDS,  EJECTS  &  ASSEMBLES 
both  leads  simultaneously  to  individual  lengths 
and  shapes — 3  minute  set-up — No  accessories — 
Foot  operated — 1  hour  training  time. 


PIG-TAILORING  provides:  PIG-TAILORING  eliminates: 

1 .  Uniform  component  position,  1 .  Diagonal  cutters! 

2.  Uniform  marking  exposure.  2.  Long-nose  pliers! 

3.  Miniaturization  spacing  control.  3.  Operator  judgment! 

4.  “S”  leads  for  terminals.  4.  90%  operator  training  time! 

5.  “U”  leads  for  printed  circuits.  5.  Broken  components! 

6.  Individual  cut  and  bend  lengths.  6.  Broken  leads! 

7.  Better  time  ^rate  analysis.  7.  Short  circuits  from  clippings! 

8.  Closer  cost  control.  8.  65®/©  chassis  handling! 

9.  Invaluable  labor  saving.  9.  Excessive  lead  tautnessi  /i 

Vd.  Immediate  cost  recovery.  10.  Haphazard  assembly  methods! 


FOR 

ASSEMBLY 


"CDIKI  DIKI"*  Close-up 'Views  of  “SPIN-PIN” 
3rilN“rllN  T.M.  illustrate  fast  assembly  of 

tailored-lead  wire  to  terminal. 


PENDING 


Write  for  illustrated,  descriptive  text  on  “PIG-TAILORING"  to  Dept.  S'2P 


BRUNO-NEW  YORK  INDUSTRIES  CORPORATION 

DESIGNERS  AND  A. NUFACTURERS  OF  ELECTRONIC  EQUIPMENT 

460  WEST  34th  STREET  •  NEW  YORK  l.N.Y. 
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ITEMS  OF  INTEREST 

From  Government,  Industry  and  the  Services 


Electric  Currents 
In  Atmosphere 

According  to  a  recent  report,  scien¬ 
tists  are  examining  the  theory  that 
the  magnetic  effects  observed  on  the 
earth  during  magnetic  storms  may  be 
due  to  great  electric  currents  flowing 
around  the  earth  high  in  the  atmos¬ 
phere. 

The  information  was  contained  in 
a  document  which  presented  a  brief 
account  of  some  of  the  U.S.  activities 
during  the  first  five  months  of  the 
International  Geophysical  Year.  This 
summary  was  compiled  by  Hugh  Odi- 
shaw,  Executive  Director  of  the  U.S. 
.National  Committee  for  the  Interna¬ 
tional  Geophysical  Year. 

“Newly  established  United  States 
IGY  geomagnetic  stations  are  in  op¬ 
eration,”  the  report  states,  “in  the 
Arctic,  in  the  Pacific  Ocean,  in  conti¬ 
nental  United  States,  and  in  South 
America  with  the  cooperation  of  IGY 
scientists  in  Peru.  Certain  of  these 
.stations  are  set  up  in  chains,  with 
carefullv  planned  spacing,  to  study 
in  detail  the  magnetic  storms  which 
occur  during  great  solar  disturbances. 
It  has  been  suggested,  but  not  before 
positively  established,  that  the  mag¬ 
netic  effects  v^e  observe  on  eartb  dur¬ 
ing  magnetic  storms  mav  be  due  to 
great  electric  currents,  of  perhaps 
se\eral  hundred  thousand  amperes, 
flowing  around  the  earth  high  in  the 
atmosijhere.  Two  of  these  current‘s 
are  believed  to  circle  the  North  and 
South  magnetic  poles  while  the  third 
circles  the  earth  at  the  geomagnetic 
ecfuator.  This  theory  is  being  ex- 
ai7nned.” 

Fast  Shutter 

A  camera  shutter  so  fast  it  makes 
possible  the  taking  of  photographs 
at  the  rate  of  one  ex|)osure  in  five 
billionths  of  a  second  has  been  devel- 
o()ed  for  the  Department  of  the  Army. 

The  new  shutter,  which  is  expected 
to  prove  important  as  an  Army  re¬ 
search  tool,  is  the  product  of  Electro- 
Optical  Systems.  Inc.,  of  Pasadena. 
Calif.  It  w  ill  1  )e  used  in  helping  to 
solve  problems  of  a  scientific  nature 
in  the  study  of  hijjh-speed  shock 
weaves,  explosives  and  explosions,  and 
r  ertain  nuclear  reactions. 


The  secret  of  the  shutter  is  in  a 
hermetically  sealed,  large  aperture, 
wide  angle  cell  which  has  no  moving 
parts.  1'his  cell  contains  a  chemical 
which  has  the  capability  of  being 
“pulsed”  electronically.  The  mole¬ 
cules  of  this  chemical  will  not  permit 
passage  of  light  in  “closed  shutter” 
condition,  but  an  electrical  impulse 
will  realign  them  to  permit  transmis¬ 
sion  of  the  image  to  make  the  picture. 
With  further  refinements  of  the  tech¬ 
nique  involved,  it  is  hoped  that  a 
camera  may  be  designed  capable  of 
making  pictures  with  an  exposure 
time  of  only  a  fraction  of  a  billionth 
of  a  second. 

Component  Workable 
After  Impact 

Scientists  of  Sperry  (i)  roscope 
Company  have  confirmed  the  ability 
of  precision  electronic  components, 
withstanding  shocks  of  100  g’s,  to 
work  perfectly  after  shattering  ex¬ 
plosion  and  impact  in  test  flights  of 
long-range  missiles. 

In  a  recent  instance,  after  mid-air 
explosion  and  1^/j  mile  free-fall  im¬ 
pact  against  the  sea,  a  super-rugged 
electronic  oscillator  proved  to  be  pre¬ 
cise  within  0.01 of  its  “ideal”  op¬ 
erating  frequency.  The  component 
later  dredged  from  the  ocean  floor 
and  returned  to  the  laboratory,  had 
l)een  a  key  part  of  a  long-range  mis¬ 
sile  deliberately  blown  to  bits  during 
the  final  phase  of  its  supersonic  test 
flight  from  Cape  Canaveral,  Ela. 

The  device  is  a  precision  kl\stron 
oscillator  developed  by  Sperry  for  a 
critical  guidance  and  data  s\stem 
produced  for  several  missiles.  It  was 
returned  to  Sperry  ’electronic  labora¬ 
tories  for  study  1)V  shock  and  vibra- 
tion  experts. 

Transportable  Terminal 

A  compact,  air-transportable  radio 
communication  terminal  with  an  an¬ 
tenna  that  inflates  like  a  balloon  has 
been  designed  and  built  for  the  U.  S. 
Army  Signal  Corps  by  Collins  Radio 
Coiiipany  of  Cedar  Rapids,  Mich. 

The  device  is  capable  of  being  com- 
])lctely  packed  in  two  metal  “huts” 
that  serve  as  shelters  when  the  sta¬ 
tion  is  erected.  This  terminal  provides 


the  greatest  mobility  available  today 
for  radio  communication  called 
“Transhorizon.”  This  mobility  im¬ 
proves  the  effectiveness  of  fast-mov¬ 
ing  Army  tactical  units  needing  com¬ 
munication  to  points  heyond  the 
horizon. 

The  Transhorizon  method,  based  on 
the  scattering  effect  of  radio  waves, 
provides  extremely  reliable  radio 
communication  for  ranges  of  50-150 
miles  without  intermediate  relays.  Up 
to  12  voice  or  96  teletypewriter  mes¬ 
sages  or  any  combination  of  both  can 
be  transmitted  or  received  simul¬ 
taneously  at  the  single  station.  It 
operates  in  the  ultra-high-frequency 
range,  just  above  that  currently  used 
for  most  television  channels. 

Manned  Aircraft 
In  Space 

By  spending  between  $200  and 
$300  million  now,  the  U.  S.  would 
be  able  to  put  a  manned  aircraft  into 
space  “in  less  than  three  years,”  the 
President  of  the  Aircraft  Industries 
Association,  Orval  R.  Cook,  declared 
recently.  He  indicated  the  aircraft 
industry  today  has  available  “most  of 
the  hardware  and  all  of  the  basic 
knowledge  needed  to  send  a  man  into 
space.” 

Mr.  Cook  pointed  out  that  manned 
and  unmanned  spacecraft  are  out¬ 
growths  of  the  guided  missile  pro¬ 
gram  and  missiles,  in  turn,  are 
evolved  from  manned  airplanes. 

According  to  the  AIA  President,  in 
the  “near-hypnotic  regard”  for  the 
missile,  the  fact  that  at  least  two  more 
generations  of  manned  aircraft  w'  ill 
be  built  is  largely  ignored. 

He  predicted  the  next  generation  of 
bombers  w  ill  aim  for  speeds  of  Mach 
3  and  altitudes  on  the  order  of  75,000 
feet,  and  fighter  performances  w  ill  be 
even  greater. 

295-Mlle  System 

Philco  Corporation’s  Government 
and  Industrial  Division  has  been 
awarded  a  contract  to  build  a  295- 
iiiile  communications  system  for  the 
Air  Force  Eglin  Gulf  Test  Range. 

The  project  wilTinclude  a  115-niile 
microwave  r^lay  system  and  a  180- 
mile,  single  hop.  tropospheric  scatter 
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system.  This  (ner-the-horizon  scatter 
hop  will  span  the  Gulf  of  Mexico 
from  Cape  San  Bias  to  Anclote  Point, 
about  25  miles  northwest  of  Tampa, 
Florida. 

Such  hops  are  acomplished  hy  re¬ 
flecting  radio  signals  ofT  the  earth’s 
troposphere;  the  signal  is  transmitted 
at  extremely  high  power  from  large 
parabolic  antennas.  Philco  will  build 
two  60-foot  parabolic  antennas  at 
each  end  of  the  180-mile  hop. 

Estimated  cost  of  the  project,  to  be 
completed  within  18  months,  stands 
at  two  million  dollars. 

Component  Distribution 

Schweber  Electronics,  Mineola, 
L.  I.,  N.  Y.,  recently  completely  en¬ 
larged  facilities  in  connection  with 
their  concept  of  “highspeed  service” 
in  the  field  of  electronic  component 
distribution. 

One  of  the  main  problems  the  U.  S. 
Missile  Program  has  faced  is  said  to 
be  the  time-lag  between  the  manu¬ 
facture  of  electronic  components  and' 
their  delivery  to  the  project. 

The  Long  Island  firm  reports  that 
their  service  is  founded  on  four  basic 
concepts:  1.  complete  concentration 
upon  a  limited  number  of  major  lines, 
under  one  roof,  2.  an  inventory  in 
depth  of  each  component  line,  3.  a 
well-informed  staff  of  engineers  and 
salesmen-specialists,  4.  an  efficient 
inventorv  control  system. 

Gyro  Compass  Field  Instrument 

The  Autonetics  Division  of  North 
American  Aviation,  Inc.,  has  devel¬ 
oped  a  gryo  compass  field  instrument 
capable  of  automatically  determining 
accurately  true  North. 

Designated  ABLE  (Autonetics  Base 
Line  Equipment),  the  direction  find¬ 
ing,  ground-based  device  operates  in 
all  weather,  day  or  night.  Aiming 
and  calibration  problems  normally 
can  be  solved  with  transportable 
ABLE  by  inexperienced  personnel  in 
less  than  30  minutes  at  30  degrees 
latitude  or  one  hour  between  60  to 
70  degrees  latitude.  Alignment  ad¬ 
justments  are  made  by  using  a  multi¬ 
position  switch  with  the  numbered 
switch  positions  indicating  controls 
to  be  used  to  nullify  an  indicator. 

Readout  is  available  through  a 
standard  transit  or  theodolite,  which 
then  can  be  rotated  through  an  angle 
to  align  missile  launchers,  mobile 
radars  or  other  angle-calibrated 
equipment. 

With  minor  modification,  ABLE  is 
adaptable  for  automatic  angle  refer¬ 
ence  in  an  integrated  system. 


New  Western  Office 

Chicago  Aerial  Industries,  Inc.,  de¬ 
signer  and  manufacturer  of  aerial  re¬ 
connaissance  systems,  has  announced 
the  opening  of  a  western  regional 
office  in  Los  Angeles. 

Among  the  company’s  develop¬ 
ments  in  the  field  of  reconnaissance 
are  the  shutterless  Sonne  Strip  Cam¬ 
era,  NCCS-4  Camera  Control  System 
and  automatic  Image  Motion  Com¬ 
pensation  Systems. 

Shock-Proof  Plant 

St.  Petersburg,  fda.  is  the  site  of  a 
S4|,4-million  structure  built  to  devel¬ 
op  the  most  advanced  type  of  elec¬ 
tronic  “brains  ”  \et  de\  ised  for  auto¬ 
matic  guidanc(‘  of  missiles  and 
rockets. 

The  plant  has  been  so  thoroughly 
“shock-jrroofed*’  —  through  unusual 
scientific  and  construction  technicfues 
—  that  vibrations,  so  small  “they 
would  barely  tickle  a  fly’s  foot,”  can 
be  measured  inside  antiseptirally 
clean  testing  laboratories. 

The  ‘  ‘brains*'  or  inertial  guidance 
systems  are  a  new  navigational  con¬ 
cept  that  ptrmits  guidance  without 
reference  to  radar,  radio,  beam  guid¬ 
ance':  -star  tracking  or  human  pilot. 

According  to  M.  P.  Fedders,  Gen¬ 
eral  Manager  of  the  new  plant,  “The 
precision  re(|uired  in  the  develop¬ 
ment  and  testing  of  the  self-navi¬ 
gating  systems  is  so  great  that  the 
‘swooshing’  of  the  surf  in  the  Gulf 
of  Mexico  10  miles  from  here  posed 
a  vibration  problem  for  us.” 

In  designing  the  98,000-square-foot 
building,  engineers  even  took  into 
consideration  vibrations  transmitted 
by  swaying  j)alm  trees.  This  effect 
w  as  negligible  but,  among  other  meas¬ 
ures  taken,  a  moat  surrounds  the 
plant  to  prevent  water  from  settling 
around  the  foundation.  Keeping  the 
ground  near  the  plant  dry  “shorts 
out”  vibrations  wbich  travel  much 
easier  in  wet  soil. 

Names  in  the  News 

Dr.  Robert  M.  Page  has  been  a[)- 
pointed  Director  of  Research  at  the 
Naval  Research  Laboratory.  His  du¬ 
ties  will  include  the  direction  and 
coordination  of  the  Laboratory’s  over¬ 
all  research  program  which  includes 
research  in  14  fields  of  tlie  physical 
sciences.  Dr.  Page,  who  built  the 
first  pulse  radar  system  in  the  IL  S., 
previously  served  as  Associate  Direc¬ 
tor  of  Research  for  Electronics  at 

NRL. 


Richard  A.  Maher  was  recently 
named  Vice  President — Engineering, 
Hoffman  Laboratories,  Inc.  Mr. 
xMaher  will  supervise  all  engineering 
projects  of  the  company,  including 
such  fields  as  radar,  communications, 
navigation,  countermeasures,  sonar, 
fire  control  and  guided  missiles. 

Colonel  Frank  J.  Shannon,  USAF 
(Ret.),  Secretary  of  the  Southern  Cali¬ 
fornia  Chapter  of  AIXEA,  has  joined 
Packard-Bell  (Company  in  the  Tech¬ 
nical  Products  Division  as  Manager, 
Technical  Field  Service.  Col.  Shan¬ 
non  was  formerly  Manager,  Engineer¬ 
ing  Liaison,  Pacific  Mercury  Televi¬ 
sion  Manufacturing  Co.  (Joplin, 
Missouri  Division). 

Rear  Admiral  Frank  Virden,  USN, 
will  succeed  Rear  Admiral  Henry  C. 
Bruton,  USN,  as  Director  of  Naval 
Communications  in  August,  195<). 
Admiral  Bruton  will  be  assigned  Di¬ 
rector,  Communications- Electronics, 
Joint  Staff,  Commander  in  Chief,  Fm- 
ropean  Command  on  June  23,  1958. 
At  present.  Admiral  Virden  is  serving 
as  Joint  Staff,  Commander  in  Chief, 
U.  S.  European  Command. 

Edward  N.  Dingley,  Jr.,  Staff  Re¬ 
search  Engineer,  Electronic  Com¬ 
munications,  Inc.,  St.  Petersburg. 
Florida,  has  been  named  to  the  hon¬ 
orary  grade  of  Fellow  by  the  Ameri¬ 
can  Institute  of  Fdectrical  Engineers 
“in  recognition  of  his  many  contril)u- 
tions  in  the  field  of  electrical  engi¬ 
neering  to  the  defense  of  the  United 
States.”  Captain  Dingley  (USNR- 
inactive)  was  engaged  in  electronic 
research  and  development  for  the 
(K)vernment  for  27  years  prior  to  his 
retirement  in  1957. 

Herbert  H.  Schenck  will  assume 
duties  March  1  as  Director  of  Engi¬ 
neering.  Pa2fe  Communications  Engi¬ 
neers,  Inc.  He  was  recentlv  Managing 
Director  of  Companhia  Radio  Inter- 
nacional  de  Brasil  and  Vice  President 
and  Director  of  Standard  Electric 
S.A.,  Rio  de  Janeiro  subsidiaries  of 
IT&T  Corp. 

Rear  Admiral  William  B.  Ammon, 
USN,  in  May,  1958,  will  take  over 
the  post  of  Deputy  Commandant,  Na¬ 
tional  War  College.  Washington. 
1).  C.  At  the  present  time,  he  is 
Commander,  Naval  Forces,  Marianas. 

Rear  Admiral  Ellery  W.  Stone,  U.S. 
N.R.,  President  of  American  Cable  & 
Radio  Corporation,  recently  accepted 
the  Department  of  Defense’s  Reserve 
Award  for  his  comj)anv.  An  affiliate 
of  the  International  Telephone  and 
telegraph  Corporation,  the  corpora¬ 
tion  was  cited  by"  the  Department  of 
Defense  “for  outstanding  cooperation 
with  the  Reserve  Program  of  the 
Armed  Forces.” 
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Performance  characteristics  of  the  SP17  are  shown 
in  the  chart  at  left. 

SP17  DUAL  OUTPUT 

CONDITION  O  =  Output  A  with  no  load  on  B 
CONDITION  O  =  Output  A  with  full  load  on  B 
CONDITION  O  =  Output  B  with  no  load  on  A 
.CONDITION  O  =  Output  B  with  full  load  on  A 


lanas. 

,  u.s. 

ble  & 
epted 
serve 
iliate 
and 
Dera¬ 
il  of 
ition 
the 


SIGNAL.  FEBRUARY.  1958 


350 


CONDITION  3 


300 


0  250 


200 


1  50 


CONDITION  1 


100 


so 


LOAD  IN  AMPERES  \  " 


,  lightweight  Three  Commutator 
Dynamotor  for  airborne 

transmitting  and 
receiving  equipment 


SANGAMO 


SP  IT 


(DUAL  OUTPUT  or  DUAL  INPUT) 


Here  is  a  “nv^o-in-one”  dynamotor  that  is  small  in 
size,  light  in  weight,  and  highly  efficient  for  both 
transmitting  and  receiving  equipment.  Its  quality  is 
consistent  with  MIL-D-24  specifications  for  aircraft, 
marine,  and  “Hi-Gee”  (missile)  usage. 


This  dynamotor,  originally  designed  for  mobile  communications 
equipment,  operates  at  full  efficiency  at  either  6  or  12  volt  input,  but 
can  be  either  dual  input  or  dual  output.  Maximum  output 
180  watts,  intermittent  duty. 

Write  for  full  information,  or  for  engineering  help  with  your  power 
planning.  Sangamo’s  engineering  staff  will  be  glad  to  assist  you. 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 


Weight  6  lbs. 

Diameter 

Length  7" 

Typical  26  volts  at  10  amperes 

ating.  A  100  volts  at  .200  amperes 

Output  B  300  volts  at  .500  amperes 
Temperature  rise  30 °C 
Ripple  voltage  1  %  maximum 
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NEW  PRODUCTS  FROM  INDUSTRY 


The  Varicap  Capacitor 

A  tiny  electronic  component  no 
larger  than  a  teardrop,  the  Varicap 
Capacitor  automatically  observes  and 
maintains  color  fidelity  in  a  color 
rV  picture,  as  well  as  other  reputed 
functions. 

Manufactured  hy  Pacific  Semi¬ 
conductors,  Inc.,  of  Culver  City, 
("alif..  the  unit  is  a  memher  of  the 
solid-state  device  family.  In  one  appli¬ 
cation,  it  is  claimed  that  the  Varicaj), 
a  resistor,  and  a  mica  capacitor  re¬ 
placed  24  components. 

The  unit  s  capacitance  is  varied 
1)\  changing  an  applied  bias  voltage. 

Ultra-Magnifier  For 
Electron  Microscope 

(^luadrupling  the  enlarging  power 
of  KCA’s  model  EMl'-^  electron 
microscope,  an  ultra-magnifier  has 
been  developed  hy  the  Industrial 
Electronic  Products  Division  of  Ra¬ 
dio  (Corporation  of  America. 

The  RCA  microscope  makes  photo¬ 
graphs  hy  means  of  an  automatic 
camera  s\stem  housed  within  the 
microscope,  and  the  new  device  will 
permit  it  to  enlarge  more  than  one 
million  times  the  specimens  being 
pictured,  without  deleterious  grain 
effects. 

The  increased  enlarging  power  is 
achieved  hy  a  newly  developed  inter¬ 
mediate  lens  pole-piece  which  focuses 
the  microscope’s  electron  beam. 

'  A^  ailahle  in  a  '*do-it-N  ourself  kit,** 
the  device  is  composed  of  the  new 
lens  pole-piece  and  a  compact  elec¬ 
tronic  <‘ontrol  unit  for  installation  on 
the  microsco[)e  control  panel.  This 
control  panel  has  a  9-step  switch  al¬ 
lowing  the  operator  a  varied  magni¬ 
fication  over  the  high  range. 

Improved  Design  In 
Kato  Generator  Line 

Kato  Engineering  ("o.,  1415  First 
\ve..  Mankato,  Minnesota,  has  an¬ 
nounced  improved  design  features  in 
its  single-hearing  and  two-hearing 
<  lose-coupled  60-cycle  generator  line 
tor  adaptation  to  commercial  gaso¬ 
line  and  diesel  engines. 

Reduced  weight  and  ease  of  assem- 
hlv  or  disassembly  has  been  accom¬ 
plished  hy  elimination  of  the  exiter 
endhell  hearing,  with  exciter  arma¬ 
ture  supported  h\  the  main  alterna- 

44 

/ 


tor  bearing.  Accuracy  and  ease  of 
alignment  of  the  generator  to  the  en¬ 
gine  is  a  result  of  a  reduction  in 
length  of  the  mounting  feet.  There 
has  been  additional  improvement  in 
the  design  and  placement  of  the  out¬ 
let  box  and  control  panel. 

Two  typical  models  of  the  new 
compact  60-cycle,  3-phase  generator 
line  are  the  revolving  armature  type 
extending  from  400  to  500  watts,  and 
the  revolving  field  type  extending  up 
to  400  kw\  Single-phase,  60-cycle 
alternators  are  also  available  as  large 
as  100  kw. 

Improved  Communications 
Receiver 

Designed  for  either  mobile  or  fixed 
station  operation,  a  new'  full-fledged 
l2-tuhe  all-hand  unit,  designated  the 
Pierson  KE-93  Communications  Re¬ 
ceiver.  is  announced  hy  Automation 
Electronics.  Inc..  1500  W.  Verdugo 
Ave..  Burbank,  Calif. 

The  extremely  compact  receiver, 
measuring  only  6x5x9  inches,  will 
cfeliver  high  over-all  performance  on 
7  hands:  10.  15,  20.  40.  80.  160 
meters,  and  broadcast  hand.  Its  new 
functional  desiim  with  simplified  con¬ 
trol  operalion  features  a  dial  which 
displavs  onlv  the  hand  in  use  and  in¬ 
direct  illumination  of  the  entire  front 
panel.  Xoise-suppression  circuitry 
permits  nuiet  operation  between  sta- 
tM)ns  without  the  danger  of  passing 
up  weak  signals. 

Dual  conversion  circuitry  of  this 
latest  amateur  receiver  is  free  from 
image  and  spurious  responses.  Quad¬ 
ruple-tuned  l.E.  networks  offer  3  K.C. 
selectivity.  Universal  mounting  brack¬ 
ets  for  mobile  mounting  are  included 
with  each  receiver. 

High-Capacity  Memory  Unit 

A  high-capacity  and  rugged  air¬ 
floating  disk  magnetic  memory  unit, 
used  in  the  portable,  general  purpose 
digital  computer.  “Recomp,”  has  been 
developed  bv  Autonetics.  9150  E. 
Im])erial  Highway,  Downey,  Calif. 

Intricalely  arranged  over  a  8-inch- 
diameter  head  plate  are  88  separate 
recording  heads,  allowing  informa¬ 
tion  packing  density  of  the  unit  to  be 
5  times  greater  than  the  average  ro¬ 
tating  magnetic  memorv  unit. 

It  is  claimed  that  the  memory  units 
have  operated  over  1300  hours  with¬ 
out  any  required  maintenance. 


Printed  Transistor  For 
Micro-Miniaturization 

A  significant  breakthrough  in  ef¬ 
forts  to  reduce  the  size  of  electronic! 
circuits  has  been  accomplished  with 
the  speck-sized  transistor  for  printed 
electric  circuits,  developed  at  the  Dia¬ 
mond  Ordnance  Fuze  Labs  (DOFL), 
a  branch  of  the  Army  Ordnance 
Corps  at  the  National  Bureau  of 
Standards. 

Lender  powerful  microscopes,  the 
process  of  fitting  a  caseless  transistor 
— a  tiny  die  of  metallic  germanium — 
into  a  printed  electri<al  circuit  was 
worked  out.  Insulated  wires,  resistors 
and  capacitors  are  replaced  by  sim¬ 
ple  trails  of  metallic  ink,  printed  on 
wafer-like  plates  about  the  size  of  a 
postage  stamp. 

The  new  technique  allows  use  of 
2(X)  transistors  with  associated  com¬ 
ponents  in  a  cubic  inch.  DOFL  sci¬ 
entists  expect,  eventually,  to  pack 
1000  transistor  units  in  the  same 
amount  of  space. 

Claimed  to  permit  such  applica¬ 
tions  as  man-portable  versions  of 
computers  now'  filling  large  rooms, 
minute  hearing  aids  tucked  into  a 
corner  of  the  ear  and  eventual  watch¬ 
sized  radios,  the  new  units  also  are 
ysaid  to  withstand  more  shock  and  vi¬ 
bration  and  to  offer  more  reliability 
than  their  predecessors. 

Camera  Takes  Heat  Pictures 

Thermal  photography,  the  new 
technique  for  taking  pictures  of  the 
infrared  radiation,  or  heat,  given  off 
by  an  object,  has  been  developed  by 
the  Barnes  Engineering  Company  of 
Stamford,  Conn. 

On  black/white  photographs,  ob¬ 
jects  pictured  are  clearly  recogniz¬ 
able,  but  the  black/white  shading  in¬ 
dicates  gradations  of  emitted  heat  in¬ 
tensity  rather  than  reflected  light. 
Sensitivity  of  the  camera  allows  de¬ 
tection  of  temperature  differences  as 
small  as  .02°C.  Entire  asseml)ly 
weighs  about  100  pounds. 

While  thermal  photography  has 
many  military  applications,  it  is  be¬ 
lieved  industry  will  make  widest  use 
of  the  technique  in  s{*anning  equip¬ 
ment  and  processes  for  potential 
sources  of  trouble.  In  the  aviation 
field,  it  provides  a  new  tool  for  studv 
of  temperature  distributions  of  mod¬ 
els  in  sonic  and  supersonic  wdnd 
tunnels. 
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New  Literature 


Russian  Journals  Translated 
And  Synthesized 

International  Physical  Index,  Inc., 
of  1909  Park  Ave.,  New  York  35, 
N.  Y.,  has  announced  a  new  series  of 
monthly  publications  which  will  offer, 
hy  means  of  expert  translation  and 
scanning  of  more  than  60  leading 
Russian  professional  journals,  a  thor¬ 
ough  coverage  of  all  new  Soviet  de¬ 
velopments  in  3  major  fields:  elec¬ 
tronics,  automation  and  physics. 

Each  of  the  3  monthly  services  will 
include  2-4  complete  articles,  20-30 
summarized  digests  and  about  30 
abstracts  of  articles.  Also,  there  will 
be  100  or  more  annotated  titles  of 
other  currently  published  material 
arid  about  150  diagrams,  tables, 
charts,  figures  and  equations. 

Sources  and  other  related  data  will 
be  grouped  under  subject  headings. 
An  author  index  wdll  permit  follow^- 
ing  the  output  of  a  particularly  help¬ 
ful  individual  writer. 

Designated  the  EXPRESS  services, 
the  publications  will  begin  early  in 
1958  and  estimated  cost  is  said  to  be 
less  than  S5.00  monthly  for  each 
service.  \ 

DATA  Defense  Directories 
and  U5AF  Ten-Year-Study 
Evaluation 

DATA  Publications  of  1346  Con¬ 
necticut  Ave..  N.W.,  'Washington  6. 
D.  C.,  has  published  a  revised  <onA 
])ilation  of  up-to-date  names,  titles, 
offices,  phone  extensions  and  respon¬ 
sibilities  of  personnel  who  fill  key 
posts  in  the  Department  of  Defense 
and  agencies. 

Printed  in  chain-of-command  dia¬ 
gram-format.  on  sturdy  17  x  22" 
charts,  the  3  selections  currentiv 
available,  at  a  price  of  SI. 00  each, 
are:  Defense  Internal  \^Tio’s  Who 
( C-1) ;  Navy  Key  Personnel  Who’s 
Who  (C-2)  ;  Army  Kev  Personnel 
Who’s  WTo  fC-3)  ;  Air  Force  Who’s 
Who  (C-4),  and  Who’s  Who  in  ONR. 
T-3  Bldg.  (C-5). 

Also  available  from  DATA  is  the 
1  .  S.  Air  Force  ten-vear-study  evalu¬ 
ation  of  unidentified  flying  objects. 
Service  charge  is  SI. 00. 

Navy  Report  on  Minitrack 

The  31-page  report,  PB  131220 
Project  Vanguard  Report  #18,  Mini- 
track  Report  #  1 — Pha>se  Measure¬ 
ment^  by  C.  A.  Schroeder,  C.  H.  Loo¬ 
ney,  Jr.,  and  H.  E.  Carpenter./jr..  of 
the  Naval  Research  Laboratorv,  is 


the  first  of  a  forthcoming  series  on 
Minitrack  giving  detailed  informa¬ 
tion  on  the  phase  measurement  por¬ 
tion  of  the  system.  Priced  at  Sl.OO, 
the  report  may  be  ordered  from  Of¬ 
fice  of  Technical  Services,  U.  S.  Dept, 
of  Commerce,  Washington  25,  D.  C. 

Minitrack  is  the  phase-comparison 
system  which  receives  through  8  an¬ 
tennas  the  signals  from  the  low- 
power,  lightweight  transmitter  in  the 
satellite;  it  measures  the  angular  po¬ 
sition  of  the  satellite  as  it  passes 
through  the  antenna  beam,  recording 
its  “signature”  automatically  without 
need  for  additional  tracking  informa¬ 
tion.  Analysis  of  this  signature  pro¬ 
vides  the  complete  angular  history  of 
the  satellite  passage. 

Atoms  For  Economic 
Development 

“If  we  are  to  be  ready  to  make  use 
of  nuclear  power  when  it  is  economic 
for  us  to  do  so,  we  must  now^  begin 
to  prepare  ourselves.” 

The  booklet  entitled  “Atomic  En¬ 
ergy  In  Economic  Development” 
contains  the  contributions  of  4  lead¬ 
ing  experts  in  the  field  of  atomic  en¬ 
ergy:  Lewis  L.  Strauss,  Sir  Edwin 
Plow  den.  Sir  John  Cockcroft  and  W. 
Kenneth  Davis.  Its  contents  repro¬ 
duce  the  informal  panel  discussion 
held  on  September  27,  1956,  at  the 
11th  annual  meeting  of  the  Board  of 
Governors,  International  Bank  For 
Reconstruction  &  Development, 
Washington  25,  1).  C.  From  this  ad¬ 
dress,  the  booklet  mav  be  obtained 
at  no  <‘ost. 

Photography  Through 
The  Microscope 

“Photography  Through  The  Micro, 
scope,”  the  revised  second  edition 
of  Kodak’s  data  book  regarding  ele¬ 
mentary  photomicrographic  tech¬ 
nique,  offers  up-to-date  coverage  of 
current  materials,  equipment  and 
techniques.  The  72-page  illustrated 
l>ook  may  be  obtained  from  photo¬ 
graphic  dealers  at  the  price  of  75<^. 

Treatment  of  new  specialized  tech¬ 
niques  includes  ultraviolet,  infrared, 
phase  and  electron  photomicrog¬ 
raphy.  Also  provided  are  descrip¬ 
tions  of  equipment  and  conventional 
techniques  for  making  photomicro¬ 
graphs  with  a  compound  microscope 
at  low.  medium  and  high  masnifica- 
tions. 

Additional  chapters  deal  with  sul)- 
ject  illumination,  filters,  professional 
and  simple  techniques,  and  exposure 
determination.  For  handy  reference, 
a  series  of  data  sheets  appear  at  the 
back  of  the  book. 


Transistor  Circuits  Powered 
From  Radiated  Energy 

A  13-page  report  of  Army  research 
describing  the  principle  and  circuitry 
for  powering  electronic  devices  en¬ 
tirely  from  electromagnetic  energy 
radiated  from  distant  sources  is  now 
available  from  the  Office  of  Technical 
Services,  II.  S.  Dept,  of  Commerce, 
Washington  25,  D.  C.  Designated 
PB  131264,  a  copy  may  be  obtained 
at  a  cost  of  50c. 

Emphasis  is  given  in  the  report 
to  the  use  of  a  transistor  amplifier  in 
the  system  to  provide  remote  switch¬ 
ing  of  power  to  a  load.  Complete 
instructions  are  given  for  construc¬ 
tion  of  a  standard  broadcast  radio 
receiver  operating  on  this  principle. 
Circuit  arrangements  are  described 
for  storing  dc  power,  for  withdrawing 
the  stored  power  at  selected  rates  and 
amplitudes,  for  changing  power  from 
dc  to  ac  and  for  applying  the  required 
power  to  various  devices. 

Career  Opportunities 
In  Electronics 

Analysis  of  an  industry-wide  sur¬ 
vey,  recently  undertaken  by  the 
Cleveland  Institute  of  Radio  Elec¬ 
tronics  (CIRE),  indicates  that  the 
expansion  of  job  opportunities  in  the 
electronics  industry  during  the  past 
10  years  will  increase  still  further  to 
match  the  pace  of  development  in 
such  fields  as  mobile  radio  installa¬ 
tion,  radio  and  TV  broadcasting, 
military,  airline  and.  industrial  elec¬ 
tronics. 

An  informative  24-page  booklet, 
entitled  “Opportunities  in  Electronics 
for  You,”  has  been  designed  to  pro¬ 
vide  pictorial  coverage  of  such  op¬ 
portunities  together  with  succinct  de¬ 
scriptions  of  those  employment  open¬ 
ings  presently  available.  At  no  cost, 
it  mav  be  obtained  from  CIRE,  4900 
Euclid  Ave.,  Cleveland  3,  Ohio. 

24  Electronics  Projects 

Describing  24  military  and  indus¬ 
trial  electronics  projects,  a  new  8- 
page  booklet  entitled  “Technical  Proj¬ 
ect  Summaries”  has  be6n  prepared  by 
Pickard  &  Burns,  Inc.,  240  Highland 
Ave.,  Needham  94,  Mass.  Individuals 
may,  on  company  letterhead,  request 
copies  from  the  above  address,  free 
of  charge. 

Project  solutions  relate  to  missile 
telemetry,  high-accuracy  radio  navi¬ 
gation,  radio  wave  propagation, 
microwave  antennas  and  components, 
radar  surveillance  and  direction  find¬ 
ing,  airborne  weather  radar,  elec¬ 
tronic  circuit  development  together 
with  allied  subjects. 
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SCIEISCE  IIS  THE  FEDERAL  GOV- 
ERISMEIST,  by  A,  Hunter  Dupree, 
Belknap  Press  of  Harvard  University 
Press,  Cambridge,  Mass,  460  pages, 
$7„MK 

A  study  of  great  s(‘r\  i<  e  to  those 
eager  to  examine  the  historical  begin¬ 
nings  of  scientific  activities  in  our 
Government,  Mr.  Dupree’s  book 
traces  from  tlie  beginnings  through 
to  the  vear  1940  the  Aali  on’s  policies 


VAIS  lSOSTRA^D^S  SCIEISTIFIC  EIS- 
CYCLOPEDIA,  D,  Van  ISostrand 
Co,,  Inc,,  Princeton,  IS,J,  1839  pages, 
IT'  X  8V2^',  $26,85  until  317 '58-- 
t hereafter,  $30.00, 

Now  in  its  third  edition,  the  Van 
Nostrand  scientific  and  engineering 
encyclopedia  offers  an  outstanding 
(  overage  of  the  major  sciences  and 
fields  of  technology  in  a  convenient 
(me-volume  work. 

Highly  recommended  to  bolli  the 
professional  and  the  layman,  the  en¬ 
cyclopedia  houses  14-thousand  lucid, 
succinct  and  accurate  articles  which 
not  only  treat  fundamental  principles 
but  also  numerous  practical  applica¬ 
tions  in  such  modern  fields  as  atomic 
(‘Fiergy.  penetration  of  outer  space, 
and  biochemistry  where  frontiers 
against  disease  are  steadily  being  ad¬ 
vanced. 

An  effective  plan  of  cross-refer¬ 
encing  knits  together  articles  con¬ 
cerned  with  any  chosen  subject.  En¬ 
hancing  the  presentation  are  1400 
illustrations  in  bcith  color  and  in 
black  and  white. 

SOLDIERS  OF  THE  STATES,  Wil¬ 
liam  H,  Riker,  Public  Affairs  Press, 
Washington  3,  D.C,  129  pages, 
$3,25, 

Mr.  Hiker’s  penetrating  exposition 
of  the  role  of  the  National  Guard  in 
American  Democracy  is  an  especially 
timely  effort  in  view  of  recent  con¬ 
troversies  between  the  state  and  the 
federal  Government  concerning 
states’  rights  and  the  proper  roles  of 
I  lie  Army  and  the  National  (iuard. 

.  Supported  by  grants  from  the 
Rockefeller  Foundation  and  the  So¬ 
cial  Science  Research  Council,  the 
author  s  research  for  this  work  has 
resulted  in  a  discerning  treatment  of 
the  National  Guard’s  origin  and  de¬ 
velopment.  its  traditional  responsi¬ 
bilities  to  the  states  and  the  Federal 
(mvernment,  and  its  present  status  in 
terms  of  total  defense. 

The  work  presents  a  fascinating 
history  of  the  U.  S.  military  policy 
(‘omhined  with  a  study  of  American 
federalism  and  a  significant  analysis 
of  constitutional  problems  involved. 


and  (‘fforts  in  scientific  works. 

Of  considerable  interest  are  such 
disclosures  as  the  circumstiinces  and 
conflicts  preceeding  llie  establishment 
of  scientific  organizations  such  as  the 
Smithsonian  Institution  and  the  ap- 
prehension  concerned  with  whether 
the  (mvernment  under  the  (amstitu- 
tion  should  undertake  sciimce  at  all 
since  it  provides  sjiecifically  only  for 
the  granting  of  jiatents. 

In  his  absorbing  account  of  the 
gradual  advancement  of  science  to  the 
present  state  where  even  pure  scien¬ 
tific  research  constitutes  a  vital  na¬ 
tional  resource.  Mr.  Dupree  has  en¬ 
tered  a  timely  book  on  a  scene  where 
our  Government-science  ])artnership 
is  perhaps  of  greater  significance  than 
ever  before. 

MARIISE  ELECTRICAL  PRACTICE, 
by.  G,  O,  Watson,  Philosophical  Li¬ 
brary,  Inc,,  IS etc  York  16,  IS,Y,  325 
pages,  $12,00, 

For  the  marine  engineer  who  has 
mastered  fundamental  principles  and 
is  now  concerned  with  practical  prob¬ 
lems,  Mr.  Watson’s  book  offers  a  com¬ 
prehensive  coverage  of  marine  elec¬ 
trical  practice  including  treatment  of 
A.  C.  generators  and  switchgear — a 
subject  of  growing  importance  with 
regard  to  marine  installations. 

Other  subject  areas  include  motors 
and  motor  control,  batteries,  lighting, 
cables  and  distribution,  together  with 
electrically-driven  auxiliaries  such  as 
steering-gear.  ; 

4  he  work  is  believed  To  be  of  great 
assistance  to  engineers  studying  for 
the  Ministry  of  Transport  examina¬ 
tions.  as  well  as  a  practical  aid  to 
electrical  draughtsmen.  seagoing 
engineers  and  those  engaged  in  the 
installation,  maintenance  or  operation 
of  marine  electrical  equipment. 

WEST  POIIST  TODAY,  by  Kendtdl 
Banning  and  A,  C,  M,  Azoy,  Coward- 
McCann,  Inc,,  ISew  York,  256  pages, 
$3,95, 

Written  by  the  late  Lt.  Col.  Ban¬ 
ning  and  revised  and  edited  by  Col. 
Azov.  fTesV  Point  Today  opens  with 


a  graphic  description  of  the  first-year 
trials  endured  by  ‘‘Mr.  Dumbjohn,” 
a  typical  cadet. 

A  discussion  follows,  in  the  form 
of  several  chapters,  distinguishing 
those  features  which  contrast  the 
Academy  with  civilian  colleges:  its 
system  of  teaching  and  its  curricu¬ 
lum;  the  Cadet  Corps’  organization 
and  discipline;  its  honor  system;  its 
program  of  physical  training. 

Of  special  practical  value  is  the 
detailed  listing  of  the  paintings,  mon¬ 
uments  and  historical  objects  to  be 
found  on  the  Academy  grounds. 

A  SECOISD  SURVEY  OF  DOMESTIC 
ELECTROISIC  DIGITAL  COMPUT- 
IISG  SYSTEMS,  by  M,  H,  Weik,  Of¬ 
fice  of  Technical  Services,  Dept,  of 
Commerce,  Washington  25,  D,  C. 
439  /Htges,  $7,00, 

The  Army’s  new  report,  authored 
by  Mr.  Weik  of  the  Ballistic  Research 
Labs,  Aberdeen  Proving  Ground, 
offers  a  complete  coverage  of  the 
engineering  and  programing  charac¬ 
teristics  of  108  commercially  avail¬ 
able  digital  computing  systems.  The 
|)ublication  supercedes  an  earlier  one 
j)repared  in  1955. 

An  excellent  guide  for  potential 
users  of  such  equipment,  the  work 
provides  material  concerning  applica¬ 
tions,  cost,  personnel’  requirements, 
and  power  and  space  requirements 
for  specific  systems.  Reliability  prob¬ 
lems  are  treated  arid  suggestions  are 
offered  on  modifications  and  im. 
provements  useful  to  those  presently 
operating  digital  systems. 

Together  with  an  analysis  of  all 
data  gathered  from  the  survey  pre¬ 
ceding  the  report,  there  is  included 
comparative  tables,  a  discussion  of 
trends,  a  bibliography  and  a  complete 
glossary  of  computer  engineering  and 
programming  terminology. 

AIS  ENCYCLOPEDIA  OF  THE  IRON 
AND  STEEL  INDUSTRY,  by  A,  K, 
Osborne,  Philosophical  Library,  Netv 
York,  $25,00, 

With  the  desire  to  satisfy  the 
wishes  of  many  associates,  Mr.  Os¬ 
borne  has  published  an  outstanding 
reference  book  to  provide  a  concise 
description  of  the  materials,  tools  and 
processes  used  in  the  iron  and  steel 
industry.  It  is  a  collection  of  material 
which  has  been  assembled  over  more 
than  a  quarter  of  a  century.  The 
book  is  a  library  within  itself  of  in¬ 
formation  which  cannot  be  matched 
in  any  other  publication  of  this 
nature.  It  is  highly  recommended  and 
of  particular  value  to  smaller  firms 
which  have  not  as  yet  invested  in  a 
library  program.  Student  libraries, 
executives  and  workers  will  find  Mr. 
Osborne’s  contribution  worth  the 
modest  investment  of  S25.00. 
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Science  an<I  industry 

{Continued  from  jmge  1) 

The  Soviets  will  try  to  triple  their 
})roduction  of  radio  engineering  in¬ 
struments  hy  1960.  They  have  taken 
stern  steps  to  build  up  precision 
measurement  in  their  factories.  They 
are  working  diligently  to  get  into  a 
competitive  industrial  })osition  with 
the  United  States. 

The  Russians  are  building  129  re¬ 
gional  calibration  centers.  These  wdll 
have  the  responsibility  of  taking  the 
latest  findings  in  measurement  re¬ 
search  and  imposing  precision  pro¬ 
duction  on  their  machine  producing 
plants.  They  have  made  significant 
advances  in  instrument  development. 

I  warn  industrial  executives  that 
this  Soviet  Five-Year  plan  is  a  seri¬ 
ous  challenge  to  the  United  States. 
We  are  in  a  grim,  prolonged  contest 
for  world  economic  leadership.  We 
have  a  good  lead,  but  we'have  to  put 
on  additional  steam  to  keep  it. 

American  Pioneers  in 
Measurement 

Even  if  there  were  no  stepped-up 
competition  from  the  Red  world,  the 
rapid,  forward  surge  of  science  and 
technology  compels  our  Nation  to 
strengthen  its  measurement  and  cali¬ 
bration  programs. 

Every  manufacturer  knows  we  are 
old  hands  at  this  game.  About  150 
years  ago,  Eli  Whitney,  inventor  of 
the  cotton  gin,  sparked  an  even  great¬ 
er  industrial  revolution  by  his  con¬ 
cept  of  interchangeable  parts.  Previ¬ 
ously,  gun  makers  laboriouslv  filed 
and  scraped  pieces  to  fit.  Whitnev 
introduced  jigs,  dies  and  gages  so 
that  any  quantity  of  different  parts 
could  be  manufactured  to  conform 
to  previously  determined  shapes  and 
sizes. 

By  thus  bringing  accurate  scientific 
measurement  into  the  factory,  Whit¬ 
ney  provided  the  key  for  ^iiodern 
inass  production.  Since  then,  the 
efficiency  of  technological  industry 
has  increased  in  proportion  to  greater 
control  of  dimensional  tolerances. 

ISew  Demands  on  NBS 

The  National  Bureau  of  Standards 
of  the  Commerce  Department  is  re¬ 
sponsible  for  the  national  standards 
of  physical  measurement  from  which 
are  calibrated  the  measurement  stand¬ 
ards  of  the  country.  For  example,  the 
Bureau  issues  standards  of  purity  or 
composition  against  which  industrial 
production,  such  as  steel  production, 
checks  its  products. 

The  Bureau  also  acts  as  a  national 
laboratory,  conducting  research  in 
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Why  SIGNAL? 

Here  are  several  good  reasons  why  an  AFCEA-SIGNAL  membership  is  of 
importance  to  you.  It  affords  chapter  affiliation  with  friends  in  the  elec¬ 
tronics  field.  It  creates  a  very  congenial  climate  for  the  members  of  the 
civilian-military  team  to  discuss  and  solve  problems  of  mutual  interest. 

Secondly,  SIGNAL  Magazine  is  a  continuing  contact  with  the  professions 
of  communications,  electronics  and  photography.  It  provides  its  readers 
with  the  best  inform^ation  on  timely  subjects  and  major  developments  of  pro¬ 
fessional  interest.  It  gives  our  advertisers  a  crystal  clear  shot  to  present 
facts  about  services,  products  and  achievements  to  a  specialized  and  interested 
audience. 

Thirdly,  the  AFCEA  Convention  guarantees  a  highly  intellectual  and  top 
side  audience  to  hear  presentations  of  technical  papers  on  the  latest  in  tech¬ 
nical  achievements  and  trends  of  the  future.  Members,  guests  and  friends 
are  given  an  ojiportunity  to  \  iew'  first  hand  an  entire  display  of  products 
and  /or  services  in  an  atmosphere  of  a  masterfullv  coordinated  technical  trade 
show. 

Lastly,  of  particular  interest  will  be  the  continuation  of  SIGNAL’S  1958 
special  Stockpile  Concer.t  of  Feature  Articles,  which  will  contain  a  reservoir 
of  editorial  content  on  subjects  relating  to  our  national  security. 

signal’s  monthly  magazine — 12  important  issues — makes  the  difference, 
when  you  want  to  know  the  facts  of  life  in  this  electronic  age.  Subscribe 
now  and  ask  to  receive  the  first  fifteen  articles  in  the  Stockpile  series  free. 


measurement,  determining  |)roperties 
of  basic  materials,  and  providing 
other  related  advice  and  service  to 
science,  industry  and  Government. 

But  today  requirements  are  much 
more  complex  and  extensive  than 
when  measures  dealt  simply  with 
pounds,  feet  and  (juarts.  Today,  elec¬ 
trical,  chemical,  electronic,  light  and 
nuclear  radiation  measurement  tech- 
ni(|ues  are  necessary. 

In  1953,  T  appointed  a  distin¬ 
guished  group  of  scientists,  und(H* 
the  chairmanship  of  Dr.  Mervin  J. 
Kelly  of  Bell  Telephone  Lalioratories, 
to  study  how'  the  Bureau  could  best 
serve  the  Nation  in  the  light  of  mod¬ 


ern  needs.  As  a  result  of  this  com¬ 
mittee’s  recommendations  and  of 
plans  by  Dr.  Astin.  Director  of  th(* 
National  Bureau  of  Standards,  and 
the  Bureau’s  fine  staff,  we  were  able 
to  get  some  Congressional  support 
but  never  in  the  amount  I  felt  was 
clearly  indicated. 

This  year,  1  shall  again  ask  Con¬ 
gress  for  a  substantial  increase  in 
the  basic  research  budget  of  the  Na¬ 
tional  Bureau  of  Standards,  In  this 
field  of  precision  measurement — tlie 
indispensable  key  to  our  progress — 
I  think  this  country  can  afford  no 
longer  to  wait. 
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a  step 
beyond 
push-button 
warfare  I 


This  Talos  launching  from  the  RCA  Defense  System  on  Dec.  13,  1957,  resulted  in  direct  hit  on  distant  drone  plane 


The  RGA  Talos  Defense  System  is  the  first  completely 
automatic  land-based  system  for  launching  and  guiding 
missiles,  and  utilizes  the  Talos  Missile  developed  by 
the  Applied  Physics  Laboratory  and  produced  by 
Bendix.  The  Defense  Unit  receiv^es  target  signals  from 
remote  outposts,  analyzes  them  with  regard  to  number 
of  attackers,  location,  course  and  speed.  Next,  com¬ 
puters  determine  the  logical  points  of  interception, 
order  the  missiles  loaded  on  launchers,  guide  them  at 
supersonic  sj  ee  1  to  the  vicinity  of  the  target,  after 


which  the  missiles  ’’lock**  on  the  target  and  close  in 
for  its  destruction.  All  without  even  the  touch  of  a 
button!  The  RCA  Talos  Defense  System,  with  its 
electronic  equipment  and  guidance  systems,  was 
designed,  developed  and  built  by  RCA  as  prime 
contractor,  aided  by  many  subcontractors.  It  was 
turned  over  to  the  U.  S.  Army  on  October  15,  1957, 
and  is  a  missile  milestone,  exemplifying  the  continuing 
determination  of  American  enterprise  to  secure  peace 
with  honor  and  justice. 
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m  BlRTW  Of  RADAR 


mid  St 


According  to  mi  old  Croatian  Jable,  the  first  experimental 
radar  station  was  installed  102 ,000  years  ago  last  Thursday  by 
a  tribe  oj  Cro-Magnons.  But  no  sooner  had  the  station  been 
erected  than  a  dinosaur  appeared  on  the  scene  and  gulped  down 
everyone  in  sight  — everyone  but  one  badly  frightened  survivor. 

''Tell  the  truth,  man,'*  the  dinosaur  said,  "or  Til  make 
Filet  Cro-Magnon  out  oj  you.  What  is  this  mess  oj  bones 


Fill  a 


radar  st 


But  he 


No.  1  of  a  series  .  . .  bomac  looks  at  radar  thf 


* 


onu 


Leaders  in  the  design,  development  and  manufacture  of  TR,  AIR,  Pre-TR  tubes;  shutters; 
reference  cavities;  hydrogen  thyratrons;  silicon  diodes;  magnetrons;  klystrons;  duplexers; 
pressurizing  windows;  noise  source  tubes;  high  frequency,  triode  oscillators;  surge  protectors. 
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and  stones  yon  have  here 

Ra-ra-radar was  the  weak  reply. 

Tell  me  another  one,**  the  dinosaur  snorted.  “//  this  is  radar, 
Tin  a  rin^-tailed  brontosanrns.  Does  it  nse  Bomac  tnbes 


That  does  it,  the  dinosaur  said.  Whoever  heard  oj 


radar  set  tvithont  Bomac  tubes  ?  He  opened  his  month  wide. 


Whoever  heard  of  a  talkit{^  dinosaur.^**  the  man  asked. 


But  he  was  too  far  inside  the  dinosaur  to  hear  the  answer. 


)AR  THROUGH  THE  AGES 


